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O k’ ALL the patients who have been relieved of gynecologic symptoms, none 
are likely to bring more genuine satisfaction to a surgeon than those who 
have been cured of involuntary loss of urine. For patients who have this trouble- 
some symptom, the discomfort of being wet is often increased by the unpleasant 
odor of decomposed urine and irritation of the tissues about the vagina, vulva, 
and thighs. 

The degree to which women are disturbed by involuntary loss of urine 
varies. Some seem to adjust themselves fairly well to considerable leakage. 
Others complain bitterly of even occasional soiling of their clothing. The most 
pathetic patients are those who have had to endure constant leakage of urine, 
both day and night, for varying periods of time up to several years. Many have 
had the discouragement of one or more vaginal plastic operations that have 
failed to bring relief. It is not surprising that the inconvenience and physical 
discomfort of such an annoying condition results in depression and forces some 
of these women to regard themselves as social outeasts. To restore one of these 
unfortunates to a normal status in society by relieving her symptoms is always 
a surgical triumph. 

Conditions which cause urinary incontinence are well known and may be 
summarized as follows: 

1. Congenital anomalies of the urethra, bladder, and ureters, such as hypospadias, 
epispadias, extrophy of the bladder, and ectopic ureters which may terminate in the urethra, 
vestibule, vagina, or uterus. 


*Read at a eet of the Obstetrical Society of Boston, March 21, 1944, a meeting of 
the New York Obstetrical Society, Oct. 10, 1944, and a meeting of the Philadelphia Obstetrical 


Society, Nov. 9, 1944. 
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2. Congenital anomalies or pathologic conditions affecting the function of the central 
nervous system. These include spina bifida, tabes, spinal cord pressure resulting from neo- 
plasms, trauma to the vertebral column, and destruction of one or more vertebrae by tuber- 
culosis. 

3. Obstetric or surgical trauma to the urethra, bladder, or ureters, resulting in urinary 
fistulas or partial to complete loss of function of the urethral sphincter mechanism. 

4, Tissue destruction from malignant neoplastic growths of the pelvic organs alone or in 
combination with irradiation therapy used to destroy such growths. 

5. Lesions of the urinary tract, usually infectious in origin, such as urethritis, trigonitis, 
cystitis, and ureteral strictures. These conditions lead to frequency of urination, dysuria, 
and at times to partial loss of urinary control. 


Out of this variety of conditions, two major causes are responsible for 
urinary incontinence in a high percentage of patients that come under treat- 
ment. They are obstetric or surgical trauma, and damage to tissues from 
malignant neoplasms either alone or in combination with irradiation therapy 
used to eradicate such growths. Incontinence of urine resulting from such in- 
juries may be due to partial or complete loss of function of the sphineter mech- 
anism which controls urination or to fistulous communications between the 
urethra, bladder, or ureters and the vagina or uterus. 

It is the primary purpose of this presentation to record certain observations 
regarding the treatment.of genitourinary fistulas and that troublesome condition 
of the urethra frequently referred to as ‘‘stress incontinence of urine.’’ 


Historical records prove that the nature and causes of urinary fistulas were understood 
long before surgical techniques had been devised for their closure. One of the earliest known 
cases of a vesicovaginal fistula is that reported by Professor Derry of the Faculty of Medicine 
of Cairo.8 His examination of the mummified body of Queen Henhenit one of the wives of 
Mentuhotep who reigned about 2050 B.c., revealed a contracted pelvis and a large vesicovaginal 
fistula. It is presumed that she died in childbirth at about 31 years of age. 

Mahfouz gives credit to Avicenna, A.D. 1037, for having been the first to recognize fistu- 
las as a cause for incontinence of urine in women following difficult labor and delivery. 
Kellyé states that van Roonhuysen, 1663, was the first to ‘‘discover and put into execution 
a well-defined plan of operative treatment.’’ His technique, as recorded, is interesting. With 
a patient in the lithotomy position, the fistula was exposed with a speculum. The margins of 
the fistula were denuded and brought into apposition with sharpened goose quills which were 
held in position by silk threads wrapped around their edges. The wound was dressed with 
flat wicks moistened with warm balsam oil and the vagina was filled with sponges saturated 
with the oil of sweet almonds. 

Jobert deLamballe (1862) operated upon a large number of fistulas with considerable 
success and is probably the first to emphasize the importance of avoiding tension on the 
margins of a wound.? It was his practice to place traction on the cervix with forceps and to 
close the denuded margins of a fistula with interrupted sutures. If it seemed necessary to 
relieve tension on the wound, he did not hesitate to incise the lateral vaginal walls or to de- 
tach the bladder from the uterus through a transverse incision in the anterior vaginal wall 
near the cervix. 

Continued progress in the development of surgical techniques for closure of genital 
fistulas dates to about 1850. As stated by Kelly,® ‘‘It remained for Gustav Simon (1854) of 
Darmstadt and for Sims (1852), Emmet (1855) and Bozeman (1856) in America to usher in 
a new era in the cure of genital fistulas and to lay the foundations of modern gynecology.”’ 
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Contributions of other surgeons include: 

1. ‘‘Flap splitting’’ as recommended by Colles? of Dublin in 1861 and between 1890 
and 1891 by Martin, Trendelenburg, Sanger, Fritsch and others. 

2. Free mobilization of the bladder and separate suturing of the bladder and vaginal 
walls as introduced by Mackenrodt in 1894. 

3. Suprapubic extraperitoneal closure of vesicovaginal fistulas by Trendelenburg in 
1881.5 

4, Suprapubic transperitoneal operations for urinary fistulas by von Dittel in 1893.5 


Use of these operative procedures has made it possible to close about 80 to 
90 per cent of the genital fistulas which, until about 100 years ago, were con- 
sidered practically incurable. 

Operative techniques in use at present for closure of urinary fistulas are 
either the same as those devised by the pioneers in this field of surgery or are 
ones which invariably incorporate the principles laid down in the original tech- 
niques. 

However, modern gynecologists have made significant contributions to the 
management of these patients and have developed many refinements in tech- 
nique. They have come to realize that success or failure in wound healing de- 
pends nearly as much upon the general physical status of a patient as upon the 
condition of the tissues about the field of operation. The modern preparation 
of a patient for operation includes not only steps to eliminate urinary tract 
infections and to be certain that tissues about a fistula are free of inflammation 
but also measures to raise the general health of the patient to a good level. This 
may require rest, a high-protein, high-vitamin diet, and treatment of anemia 
by administration of iron, liver, and blood transfusions. 

The gynecologist takes advantage of modern facilities for accurate local- 
ization of a fistula. The incidence of postoperative tissue necrosis and infections 
has been reduced by the newer methods of antisepsis, improvements in the 
quality of suture materials, and use of the sulfonamide drugs. A better under- 
standing of the anatomy of the vagina has made it possible to carry out dissec- 
tions in planes of cleavage that preserve the blood supply in layers of tissue 
that are used to close fistulas. Finally, ingenious vaginal plastic procedures have 
been devised and used with success to close large fistulas which, in the past, had 
been considered incurable. 

All the original techniques for closure of a fistula utilized the same pro- 
cedure, that is, denudation of its margins and closure with some form of inter- 
rupted suture material. Sims’ contributions to this method included improved 
exposure of a fistula by placing a patient in a lateral prone position and use of 
the speculum which he devised. In this way he took advantage of atmospheric 
pressure to distend the vagina. Much of his success was also due to the use of 
silver wire sutures and certain instruments which he developed to insure exact 
placement and adjustment of these sutures. He also devised the block tin 
catheter for postoperative drainage of the bladder. 

Success with the Sims method depends upon close adherence to certain 
details in technique, which include painstaking denudation of the margins of a 
fistula, complete excision of scar tissue, accurate placement of silver wire sutures 
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through the entire thickness of the vaginal and bladder walls down to the 
mucosa of the bladder, and careful adjustment of the sutures to insure perfect 
apposition of the denuded surfaces. Healing may fail if the tissues about the 
wound are under too much tension or if the tissues in the grasp of the sutures 
are too much constricted. 

With modern surgical techniques and improvements in suture materials, 
some gynecologists consider the use of silver wire obsolete. It is true that wound 
healing can be expected with other types of suture material if the margins of a 
fistula can be carefully denuded and brought into apposition without tension. 
However, some members of the staff at the Woman’s Hospital still believe that 
there is no equally reliable substitute for silver wire. When silver wire sutures 
are properly used the avoidance of tissue reaction is remarkable. It is useful in 
surgical techniques other than that described by Sims and has been used fre- 
quently with good results to close the vaginal wall after repairing an opening 
in the bladder with fine chromic catgut. 

Personal experience with the Sims technique has brought the conviction 
that it is best suited for the closure of small to moderate-sized urethral and 
bladder fistulas which are reasonably accessible and those which are located on 
relatively flat surfaces. It is a difficult technique to apply to a fistula which is 
located near the lateral suleus of the vagina or too close to the cervix. Other 
procedures are also more suitable for some of the fistulas which oceur in the 
vaginal vault following complete hysterectomy or malignant neoplasms of the 
cervix. Obviously the Sims technique should not be used for any fistula unless 
it ean be closed without undue tension on the surrounding tissues. 

A study of our results suggests that wound healing following the Sims 
technique is not always as solid as that following other methods. In a few of our 
eases, scant leakage occurred soon after operation due to small areas, pinhole 
in size, which failed to heal. Some of these healed spontaneously. Others re- 
quired subsequent operations. In a few eases, late recurrences, three months or 
longer after operation, necessitated further operative treatment to close small 
fistulous openings. It is possible that some of these failures were due to im- 
perfections in surgical technique or to the fact that other procedures would have 
been more suitable in some cases where the original attempt by the Sims method 
failed to effect a cure. 

For the closure of urethral and bladder fistulas, many surgeons now prefer 
plastic procedures which involve separation of the bladder and vaginal walls at 
the margins of a fistula and closure of a fistulous opening with two or more 
layers of tissue. Techniques described for this purpose are referred to as ‘‘flap 
splitting’’ and free mobilization of the bladder. ‘‘Flap splitting’’ was probably 
first recommended by Colles? of Dublin in 1861. He advised that the mucous 
membrane of the vagina be detached from the margins of a fistula and that the 
wall of the vagina be split into twovlayers of about equal thickness. One layer 
was left attached to the vaginal wall and the other to the wall of the bladder. 
The wound was then closed in two layers, 
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In 1894, Mackenrodt'! recommended free mobilization of the bladder. This 
procedure required more extensive dissection but permitted closure of large 
fistulas with less tension on the surrounding tissues. 

In all plastic procedures involving the anterior vaginal wall, including those 
for closure of fistulas, members of our staff have been impressed with the im- 
portance of separating the wall of the vagina from that of the bladder in the 
natural plane of cleavage. We believe that the original incision to open the 
vaginal wall should extend through its entire thickness and that further dis- 
section to develop flaps should be carried out in a thin layer of loose areolar 
tissue, or so-called endopelvic fascia, which is always present in the space between 
the walls of the vagina and bladder. Dissection in this plane of cleavage is ac- 
companied by a minimum of bleeding and disturbance of nutrition to the flaps 
because the vaginal wall is made up essentially of smooth muscle which is 
supplied by blood vessels and nerves distributed between its fibers. The wall 
cannot be split into layers without damage to its blood and nerve supply. For 
this reason we believe that solid healing of a fistula is more likely to occur if 
flaps, developed for its closure, are made up of the entire thickness of the 
vaginal wall. 
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Technique 


In Figs. 1, 2, and 3, steps in the closure of vesicovaginal fistulas following mobilization 
of the bladder are shown to emphasize certain points in technique. 

Fig. 1 shows the closure of a midline fistula. Flaps of the vaginal wall, 1, composed 
of its entire thickness, have been separated from the bladder wall, 2, in the proper plane of 
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cleavage as previously described.1 The fistulous opening in the bladder wall has been closed 
with interrupted sutures of fine chromic catgut. The placement of sutures for closure of the 
vaginal wall is also shown. It will be noted that in passing these sutures the bladder wall 
has been picked up at the left of the closed fistulous opening. When these sutures are tied, 
dead space will be eliminated and the suture lines in the vaginal and bladder walls will not 
be superimposed. 

Fig. 2 shows a rather large vesicovaginal fistula. By free mobilization of the bladder 
it has been possible to close the original round opening in its wall with a wound which takes 
the shape of an inverted U. By this means tension on the sutures is reduced to a minimum. 


=. 
Fig. 2. 


Fig. 3 shows three steps in the closure of a vesicovaginal fistula, using the Bissell 
modification of the Rawls ‘‘fascia lapping’’ technique for cystocele. In A the vaginal wall 
has been opened in the midline, well away from the fistula, to be certain of starting the dis- 
section in the proper plane of cleavage. Subsequently the bladder wall is freely mobilized 
including the area about the fistula. In B the opening in the bladder wall is being closed 
with interrupted chromic catgut sutures. C shows how the right vaginal flap from which the 
mucous membrane has been denuded is drawn beneath the left flap with mattress sutures which 
have been tied. Also sutures have been placed to draw the left vaginal flap over the denuded 
surface on the right flap in order to complete the closure of the wound. By this method, 
openings in the vaginal and bladder walls are closed separately, and, finally, two well-nour- 
ished solid layers of tissue are placed over the closed fistulous opening in the bladder. This 
procedure has been successfully used for closure of some difficult bladder and urethral fistulas 
in which other methods have failed. 


Results 
A recent review of the records at the Woman’s Hospital, from 1931 to date, 


revealed the fact that members of our staff had used some type of flap operation 
to close fistulas in about two out of every three cases that had come under treat- 
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ment during the past thirteen years. The more frequent use of these techniques 
has resulted from a better understanding of the anatomy of the vagina and the 
ability to develop satisfactory flaps for the closure of all types of urethral and 
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bladder fistulas. The success of the flap operations for fistulas which were difti- 
cult to close on account of their size or location has encouraged members of our 
staff to use these same techniques for many fistulas which, a few years ago, would 
have been treated by the classical Sims method. It seems possible that, in the 
future, closure of fistulas with well-nourished flaps, resulting from proper dis- 
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section of the anterior vaginal wall, may almost completely replace techniques 
which, for their success, depend upon closure of carefully prepared areas of 
denudation. 

Although closure of fistulas by the transvesical route has been used with 
considerable success by some surgeons, experienced gynecologists will rarely find 
it necessary to resort to this method of approach. Visualization of fistulas which 
are difficult to expose can sometimes be facilitated by use of episiotomy or the 
Schuchardt incision, or by placing the patient in the Bozeman position. 

An oceasional fistula between the bladder or ureters and the uterus can best 
be treated by the transperitoneal route. Experience has proved that this method 
of approach involves the risk of serious infection to the peritoneal cavity. 

In our experience, urethral fistulas are frequently difficult to cure. A great 
majority of these injuries are located at or near the junction of the urethra 
and bladder and are associated with damage to the urethral sphineter muscles. 
In this group must also be included the cases in which injuries have extended 
into the wall of the bladder or the urethra has been partially or completely 
destroyed. 

An ordinary urethral fistula can usually be closed with the Sims method or 
with flaps developed about its margins. Treatment of injuries in this location 
requires a meticulous surgical technique. The flaps are usually thin and tissues 
must be approximated with great care to insure proper healing. 

When destruction of tissue has been more extensive, so that the fistula in- 
volves the wall of the bladder or the urethra is partially or completely destroyed, 
it is usually necessary to resort to a plastic procedure to fill in the defect or to 
construct a new urethra. For this purpose various procedures previously de- 
scribed by Noble’? and Farrar* have been used with success at the Woman’s 
Hospital. These techniques utilize flaps developed from the anterior vaginal 
wall or labia minora. More than one operation may be required to repair such 
injuries. 

From a study of our records it seems obvious that some operations to close 
urethral fistulas or to construct a new urethra may have failed as a result of 
unsuitable postoperative drainage of the bladder. In recent years, some mem- 
bers of our staff have resorted to more frequent use of suprapubic drainage. 
They are convinced that better operative results can be obtained and that some 
failures can be prevented if the trauma of an indwelling urethral catheter or 
frequent catheterizations is avoided. 

If there is reason to believe that function of the sphincter muscles has been 
impaired in any patient who has a urethral fistula, steps should be taken to 
repair this injury as well as to close the fistulous opening. From a patient’s 
standpoint, closure of such a fistula accomplishes little unless function of the 
sphincter muscles can be restored. 

The procedures that are available for this purpose are the same as those 
which are used for relief of so-called ‘‘stress incontinence of urine.’’ The most 
widely used surgical technique is that devised by Kelly as shown in Fig. 4. 

By this procedure the urethra is first dissected free from the overlying 
vaginal wall. With a mushroom catheter in the urethral canal, the damaged and 
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overstretched internal sphincter muscle of the urethra is located and repaired 
with one or more mattress sutures of silk or linen. Before closing the incised 
vaginal wall an effort is made to reconstruct a proper support for the urethra 
from the surrounding tissues by use of fine chromic catgut sutures. 

Through follow-up studies gynecologists have come to realize that the possi- 
bility of completely relieving stress incontinence of urine by surgical means is 
always uncertain. This has led to studies aimed at a better understanding of 
factors responsible for its occurrence and to more extensive plastic procedures 
for its correction. 


Kennedy’ believes that in some cases control of urine is prevented by scar tissue which 
fixes or distorts the normally circular sphincter muscles of the urethra at some point. In such 
circumstances, he believes that these muscles when contracted take the form of an ellipse 
rather than a circle and that proper compression of the urethra fails to occur. An impor- 
tant feature of the operation which he has developed includes free mobilization of the urethra 
on either side to be certain that it is not left fixed by scar tissue to either ramus of the pubis. 


Davies? believes that the location and functions of the levator ani, deep transversus 
perinei, and bulbocavernosus muscles are such that they should be regarded as voluntary 
sphincter muscles of the urethra. 


The truth of the matter is that we do not yet have a clear understanding of 
the anatomy and physiology of the urethra or of the sphincter mechanism which 
controls urination. However, the technique of all plastic operations developed 
for the treatment of this condition are aimed at the accomplishment of objectives 
which are believed to he important. These are a restoration of the caliber of the 
over-stretched urethra to a size that is recognized as normal, repair of the 
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damaged sphincter muscles, replacement of the urethra to a normal position 
beneath the pubic arch, and reconstruction of a proper support for the urethra 


from the surrounding tissues. 

Some patients who have had one or more operations for stress incontinence 
will have urethras which seem normal as to caliber, position, and appearance, 
and yet they are still incontinent. Some of these patients have had the benefit 
of expert gynecologic care. Extensive destruction of the urethral sphincter 
muscles may be responsible for some of these failures. Furthermore, it seems 
quite possible that lack of success in other cases may be due to damage to nerves 
which supply these muscles. Most gynecologists will admit that 10 to 20 per 
cent of patients with urinary stress incontinence are not cured by vaginal plastic 
procedures. In the past some of these patients have been advised not to submit 
to any further operative treatment. 

About three years ago, the author decided to combine a vaginal plastic 
operation with transplantation of abdominal fascia with the hope of curing a 
patient who was 51 years of age and had been incontinent for twenty-nine years 
although she had had three previous unsuccessful vaginal plastic operations for 
the same complaint. <A report on this patient’s history and a description of the 
operative technique that was used have been published. It is satisfactory to be 
able to report that after more than three years after operation this patient is 
still continent and free of any urinary tract symptoms. In the meantime, five 
additional patients have been operated upon by the same technique. One of 
these patients is still in the hospital and it is too soon to know the result of her 
operation. Histories of the other four patients may be briefly summarized as 


follows: 


CasE 1.—Mrs. R. W., No. 78792, aged 38 years. Three normal pregnancies. Two 
spontaneous and one forceps delivery. About one year prior to admission, she had had a 
fibroid removed from the anterior vaginal wall. Urinary incontinence began following this 
operation and was not relieved by a second operation four months later for a vesicovaginal 
fistula which developed following the first operation. On Oct. 16, 1942, about one year after 
the original operation for fibroid, a combined vaginal plastic and transplantation of abdominal 
fascia was done for urinary incontinence due to a very much relaxed urethra. Dissection on 
the right side of the vagina was extremely difficult as a result of scar from two previous op- 
erations. Thirteen days after this operation, the patient again leaked urine from a small 
vesicovaginal fistula due to tissue slough in the same area where she had previously had a 
fistula. Obviously, the fascial sling was not disturbed because the patient has been continent 
and free of symptoms since closure of the recurrent fistula two years ago. 


Case 2.—Mrs. G. T., No. 77915, aged 48 years. Incontinence of urine followed two 
normal pregnancies and spontaneous deliveries. Past history revealed nothing remarkable ex- 
cept a diagnostic curettage and insertion of radium for hyperplasia of the endometrium 
seven months prior to the admission for repair of her birth injuries. Examination revealed 
a marked relaxation of the urethra, a moderate cystocele, a moderate rectocele, and a second- 
degree laceration of the pelvic floor. At operation on Feb. 15, 1943, all birth injuries were re- 
paired and the relaxed urethra was treated with a combined vaginal plastic and transplanta- 
tion of abdominal fascia. The patient had a postoperative urinary tract infection which sub- 
sided. She has been continent from the time of operation twenty months ago. 

Comment.—The combined vaginal and abdominal technique was+used because of marked 
relaxation of the urethra and the uncertainty of relief with only a vaginal plastic procedure. 
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CasE 3.—Mrs. L. J., No. 71952, aged 40 years. History of four pregnancies which re- 
sulted in three spontaneous abortions, two at four months and one at six months, and one full- 
term spontaneous delivery. At 27 years of age, she had a right oophorectomy and a vaginal 
plastic for birth injuries. From examination it appeared that the cervix had been amputated 
and that the uterus had been interposed. Soon after operation she developed a temperature 
of 106° F. Sutures were removed from the vaginal wall for drainage and the wound was al- 
lowed to heal by granulation tissue. Urinary incontinence, which was nearly complete, dated 
to this operation and was obviously due to a very much relaxed urethra. 

On April 22, 1940, a vaginal plastic operation by the Kennedy technique was done. 
Although the result of the operation appeared to be good and the incontinence was somewhat 
improved, leakage of urine continued. 

On Feb. 7, 1941, ten months later, a second attempt to relieve the incontinence by the 
Kennedy vaginal plastic technique failed to effect a cure. 

On April 20, 1943, fourteen months after the second operation, a combined vaginal 
plastic and transplantation of abdominal fascia was done. This patient’s convalescence was 
complicated by various psychoneurotic manifestations which made it difficult to evaluate the 
result of her gynecologic treatment. She was finally convinced that the result was satisfactory 
and now at thirty months after operation, she is continent and free of any urinary tract 
symptoms. 

CASE 4.—Mrs. A. T., No. 50394, aged 39 years, Italian, height 4 feet 8 inches, weight 
163 pounds. The patient had had fifteen full-term pregnancies, one premature labor at 744 
months, one spontaneous abortion at 3 months. In 1932, at the Woman’s Hospital, she had 
had an operation for lacerated pelvic floor, cystocele, rectocele, lacerated eroded cervix, retro- 
version and partial prolapse of the uterus, and stress incontinence of urine, which was followed 
by a marked postoperative urinary tract infection. The final result was good except that some 
leakage of urine continued. In 1934, two years later, she had a second operation in another 
hospital for incontinence of urine with relief for three months, when leakage recurred. 

In February, 1942, an attempt was made to relieve the stress incontinence by a com- 
bined vaginal plastic and transplantation of abdominal fascia. The operation was technically 
difficult on account of obesity. Fascial strips were obtained through a low transverse in- 
cision beneath a large pendulous abdomen. The postoperative course was complicated by a 
moderate wound infection and a recurrence of the urinary tract infection which has never 
been entirely eliminated. She has been treated off and on in our urologic clinic during the 
two years and nine months since her last operation. When the bladder irritation is controlled, 
she is continent for considerable periods of time. Although I hesitate to report this patient 
as cured of incontinence, it does seem that the operative result, from the mechanical stand- 
point, is satisfactory. This case demonstrates the difficulties which may be encountered in 
attempting to relieve incontinence in any patient who has a chronic urinary tract infection. 


Including a case previously reported, four patients with persistent stress 
incontinence have been cured by vaginal plastic operations combined with trans- 
plantation of abdominal fascia. The fifth case is probably a success from the 
mechanical standpoint and may be cured if and when the urinary tract infection 
is eliminated. In addition to these five cases, Studdiford’® has reported four 
cases, and Holden’* one case operated upon by this same technique without 
failures. In other words, the results in nine out of ten cases operated upon by 
three gynecologists have been successful. 

Eventually it is hoped that this technique can be used to establish urinary 
control in patients, in whom it is necessary to reconstruct a urethra which has 
been partially or completely destroyed and in those in whom the sphincter 
muscles are incompetent as a result of congenital defects in development. 
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Tables I to V, ireclusive, give a summary of data regarding 118 patients who came under 
treatment at the Woman’s Hospital for urinary fistulas from 1931 to date. 

Table I shows the number and types of fistulas which were treated and the etiological 
factors which were responsible for their occurrence. 


TABLE I, SUMMARY OF 118 URINARY FISTULAS AS TO ETIOLOGY AND TYPE 


TYPE OF FISTULA | 


VESICO- | URETHRO- | URETERO- 
VES- 
PER 
ETIOLOGY NO. | VAG. |CERV. | VAG. | VAG. | VAG. |CERV. | ABD. |TOTAL | CENT 
OBSTETRIC TRAUMA 28 3 6 37 31.4 
POSTOPERATIVE 62 52.5 
Hysterectomy 
Supravaginal 2 1 ] 
Complete, abdominal 2 8 
Complete, vaginal 2 1 ] 
Myomectomy by va- 1 1 
gina 
Vaginal plastic opera- 19 6 10 2 ] 
tion 
Miscellaneous 
Ovarian cysts, intra- 2 2 
ligamentous 
Resection of infect- 1 1 
ed anomalous 
ureter 
Radium for benign 1 1 
uterine bleeding 
Caesarean Section 
Cervical (low flap) 
Extraperitoneal 2 2 
(Latzko) 
Porro 2 1 ] 
TUBERCULOSIS l 0.8 
Spontaneous perfora- 1 1 
tion of bladder ulcer 
to vagina 
CARCINOMA 18 15.3 
Cervia Uteri 
No treatment 2 2 
Irradiation 11 11 
Corpus Uteri . 
Irradiation and com- dq 3 1 
plete hysterec- 
tomy 
Ovary (2 operations) 1 ] 
TOTAL 118 75 ] 14 8 14 4 2 118 100.0 


It is interesting to note that approximately one-third (31.4 per cent) of 
these fistulas were due to obstetric trauma, that about one-half (52.5 per cent) 
followed various types of operations on the pelvic organs, and that 15.3 per cent 
were caused by malignancy of the pelvic organs either alone or in combination 
with irradiation therapy. These statistics confirm the observations of other 
authors on this same subject, namely, that the incidence of postpartum fistulas 
has been markedly reduced by modern obstetric methods and that extensive 
pelvic operations in use at present are responsible for a considerable increase 
in the incidence of postoperative urinary fistulas. 

Before using irradiation therapy for the treatment of malignancy of the 
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pelvie organs, it is our practice to examine the urinary tract of every patient. 
Although these examinations help to determine the extent of the disease, it is 
frequently difficult or impossible to know whether a urinary fistula which occurs 
following treatment is due to destruction of tissue by cancer or irradiation 
therapy or both. 

The greatest number of postoperative fistulas occurred following complete 
abdominal hysterectomy. A few of these were due to accidents at time of 
operation. However, in most of these cases, leakage of urine began about two 
weeks after operation and were probably due to infection and trophic disturb- 
ances in the tissues about the vaginal vault and bladder. 

Of the 19 fistulas following vaginal plastic operations, some were obviously 
due to imperfections in surgical techniques. Others occurred in cases where 
tissues were poorly nourished and dissections were difficult on account of scars 
from extensive birth injuries or from one or more previous plastic procedures for 
the same conditions. 

In Table II management of the 118 patients who had urinary fistula is sum- 
marized. 

Of the 118 patients, 29 had palliative treatment only and 89 had one or more operations 


as follows: 
No. of Operations 


No. of Patients per Patient Total 
73 2 73 

4 2 8 

11 3 33 

1 

89 118 


In cases that were operated upon more than once, only the result of the final operation is 
recorded in Table IT. 

It will be noted that three vesicovaginal and five ureterovaginal fistulas healed spon- 
taneously. Seventy-three of the 89 patients treated by surgical means were cured, 3 were im- 
proved, 8 had failures, and 5 died. Eighty-one, or 76.2 per cent, of the 118 patients were cured 
by palliative or surgical means. Of the 89 patients operated upon, 73, or 82 per cent, were 
cured. 

The actual number of operations by various techniques used to close 89 fistulas treated 
by surgical means is summarized in Table III. 


TABLE III. SUMMARY OF 118 OPERATIONS USED FOR CLOSURE OF 89 URINARY FISTULAS 


OPERATION NO. 
Classical Sims 30 
Flap 65 
Implantation of ureters to: 
Bladder 9 
Bowel 2 
Nephrectomy 5 
Transvesical closure of fistula 1 
Transperitoneal closure of fistula 1 
1 


LaForte operation using rectocele to close a 
urethro-vesico-vaginal fistula 

Reconstruction of urethra (Farrar technique) 2 

Reconstruction of urethra with labia minora 2 


TOTAL 118 
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TABLE IV. OUTCOME OF PALLIATIVE TREATMENT OF 29 URINARY FISTULAS 


TYPE OF FISTULA OUTCOME 
URETHRO- 
VESICO- |URETHRO-| VESICO- | URETERO- UN- 
REASON FOR NO OPERATION VAGINAL | VAGINAL | VAGINAL| VAGINAL | HEALED | CHANGED 
Spontaneous healing 3 5 8 
No incontinence 2 2 
Operation inadvisable 
Contracted bladder and dilated 1 1 
ureters 
No function one kidney and di- 1 
lated ureters 
Advanced carcinoma of cervix 10 10 
and vagina 
Tuberculosis of bladder 1 1 
Diabetes—psychopathic 1 1 
Considered inoperable 
Extensive destruction of tissue 1 1 2 
Refused operation 1 1 2 
No follow-up 1 1 


In Table IV the outcome of palliative treatment of 29 patients with urinary fistulas is 
recorded. 

This table shows that eight of the 29 fistulas healed spontaneously. In 10 of the 29 
cases in this series, fistulas followed irradiation therapy for carcinoma of the uterus. Ex- 


perience has proved that such fistulas are difficult to cure. ‘ 
Table V is a summary of data regarding the treatment of 11 patients in whom surgical 


treatment failed or was only partially successful in relieving symptoms. 

The three factors which were responsible for unsatisfactory results in the 11 cases were 
extensive destruction of tissue, excessive scar formation as a result of the original injuries or 
previous plastic operations, and devitalization of tissue following irradiation therapy for 


uterine carcinoma. 

Table VI is a summary of the five deaths that occurred following surgical treatment of 
the 89 urinary fistulas. If the sulfonamide drugs or penicillin had been available at the time 
that these patients were operated upon, perhaps some of the deaths could have been prevented. 


Summary 


To summarize it may be stated that: 

1. Urinary incontinence may be due to fistulous communications between 
the urethra, bladder, or ureters and the vagina or uterus. However, the most 
frequent cause for loss of urinary control is incompetence of the urethral 
sphineter mechanism which controls urination. 

2. In the series of 118 urinary fistulas that has been reported, approximately 
one-third were caused by obstetric trauma, about one-half by surgical trauma, 
and 15 per cent by malignant neoplasms of the uterus, alone or in combination 
with irradiation therapy used in treating such tumors. 

3. Success in the treatment of a urinary fistula will depend upon careful 
preparation of a patient for operation, accurate localization of the fistula, and 
selection of a technique best suited to conditions found before and at time of 
operation. 

4, Repair of a fistula by a technique which depends upon denudation of its 
margins should never be attempted unless closure can be accomplished without 
undue tension on the surrounding tissues. 


\ 
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TABLE V. DATA REGARDING PARTIAL AND COMPLETE FAILURES AFTER 11 OPERATIONS FOR 
URINARY FISTULAS 


NO. OF OPERATIONS | OPERATIONS | RESULT | PROBABLE REASON FOR POOR RESULT 
OTHER |WOMAN’S 
TYPE OF HOSPI- HOSPI- WOMAN’S 
FISTULA TALS TAL HOSPITAL 
Vesico- 0 1 Schuchardt in- |Failed Devitalized tissue. Fistula followed 
vaginal cision, Sims radium and hysterectomy for car- 
cinoma of corpus uteri 
2 1 Flap (Bissell) |Failed Scar from previous operations. Ex- 
overlapping tensive tissue destruction. Fistula 
5 em. in diameter. Urethra de- 
tached from bladder 
1 1 Flap Failed Scar from previous operations. Fol- 
lowed _— vaginal hysterectomy. 
Healed but recurred after 3 
months 
0 1 Transvesical Failed | Devitalized tissue. Fistula followed 
closure irradiation for carcinoma of cer- 
vix. Schmitz III. L. of N. II. 
Closure impossible by vagina 
0 1 Schuchardt in- |Failed Devitalized tissue. Fistula followed 
cision, flap irradiation and hysterectomy for 
adenocarcinoma of corpus uteri 
with extension to cervix 
0 3 1. Schuchardt |Failed Extensive tissue destruction. Fistu- 
incision, flap la 5 em. in diameter. Extended 
2. Flap from urethra to cervix. Much im- 
3. Flap proved by operations 
5 3 1. Flap Failed Extensive tissue destruction and 
2. Flap scar tissue. Fistula followed pu- 
3. Flap biotomy. Urethra displaced pos- 
teriorly near right ramus of pu- 
bis 
Urethro- 8 3 1. Flap Failed Extensive tissue destruction and 
vesico- 2. Plastic scar tissue. No urethra. Tissue 
vaginal (Farrar) in poor condition. Obesity (280 
3. LaForte- lb.) 
rectocele 
used to close 
defect 
Urethro- 0 1 Plastic Improved| Fistula followed vaginal plastic. 
vaginal (Farrar) Urethra almost completely de- 
stroyed. Continent for 3 hours 
after Farrar plastic 
Urethro- 2 l Flap (Bissell) |Improved| Extensive scar from previous opera- 
vesico- tions. Fair result from opera- 
vaginal . tion. Continent for 2 to 3 hours 
3 1. Flap Improved | Extensive destruction of tissue and 
( Bissell ) scar tissue. Urethra destroyed. 
2. Flap Fistula in bladder 2 em. in di- 
3. Plastic ameter. Could hold urine for 2 to 
(labia 3 hours 
minora ) 


5. Flaps developed for closure of a fistula should be made up of the entire 
thickness of the vaginal wall to insure optimum nerve and blood supply. 

6. The importance of closing a fistula with the first attempt is obvious. 
Every surgical failure decreases the chance for ultimate success. 

7. Vaginal plastic procedures are successful in curing about 80 to 90 per 
cent of patients who have urinary incontinence due to relaxation or partial 
destruction of the urethral sphincter muscles. 
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TABLE VI. MorTALITY RESULTING FROM OPERATIVE TREATMENT OF 89 URINARY FISTULAS 


TYPE OF FISTULA | AGE | ETIOLOGY | OPERATION | CAUSE OF DEATH 

Vesicovaginal 37 Obstetric trauma Sims Bacteremia 

Urethrovaginal 52 Postoperative vaginal Flap Pulmonary embolism 

lastic 

Vesicovaginal 55 Ciasienand corpus Implantation ureters Pulmonary embolism 
uteri. Radium and to bowel Septicemia and pul- 
complete hysterec- monary embolsim 
tomy 

Urethrovesicovag- 50 Postoperative vaginal Implantation ureters 

inal plastic to bowel 
Ureterovaginal 40 Postoperative com- Implantation ureter Peritonitis 


plete hysterectomy to bladder 


8. If function of the urethral sphincter muscles cannot be restored by 
vaginal plastic procedures, an attempt to establish urinary control by trans- 
plantation of adjacent muscles and fascia should be considered. A technique for 
this purpose recently described has been successful in nine out of ten cases 
operated upon by three gynecologists. 

9. As a means of relieving urinary stress incontinence, transplantation of 
fascia should always be combined with vaginal plastic surgery. It should never 
be used as a substitute for the standard vaginal plastic procedures in use for the 
same purpose. 
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A GENERAL SURVEY OF THE VAGINAL SMEAR AND ITS USE 
IN RESEARCH AND DIAGNOSIS* 


N, M.D., New York, N. Y. 
(From the Departments of Anatomy and Gynecology, Cornell University Medical College) 


T IS really remarkable how often accidental happenings play an important 

role in our life, leading us into paths which determine our future course. 
Such an accidental event was the introduction of the vaginal smear in the 
study of the sex cycle of the guinea pig some thirty years ago.’ At that time 
Dr. Charles R. Stockard and I were involved in the study of other problems 
of more general interest. Personally, I was planning to investigate further the 
problem of sex determination and sex control in the guinea pig.” 

When the vaginal smear technique was first introduced in our laboratory 
in 1916, its usefulness in the study of problems related to the mammalian fe- 
male sex cycle became immediately evident. Yet no one could, at that early 
date, foresee its remarkable potentialities and its steadfast and ever expanding 
growth. Its introduction as a general method of investigation marked an era 
of unparalleled progress in the field of mammalian sex physiology and sex 
hormonology. 

These developments have gradually changed the course of events in our 
laboratory. More and more of our interest and time were taken by this work 
and by the many new problems emanating from it. Our fate was thus sealed, 
and the method which was meant to serve us in our studies became our own 
master. After almost thirty long years, I still find myself enslaved by it. In 
this short presentation I will endeavor to give you a brief account of some of 
its applications, more particularly of those related to the human female sex 
cycle, and to the diagnosis of uterine cancer. 

The earliest attempts to apply the vaginal smear technique in a more com- 
prehensive study and analysis of the menstrual and reproductive functions in 
the human did not appear to justify the expectations and hopes placed upon 
it after its successful application in some of the lower mammals. The striking 
sequence of clean-cut cytological changes observed and described in the vagi- 
nal fluid of the guinea pig and other rodents was found to be practically absent 
from the human vagina. It is, therefore, not surprising that a man of the 
broad vision and the great foresight of Dr. Edgar Allen took a decidedly 
pessimistic attitude by stating that tests on human vaginal smears showed no 
clear-cut changes as found in rats. He concluded that ‘‘in the primates, men- 
struation furnishes such a prominent milestone that vaginal smears seem of 
secondary importance for diagnosis.’’* 


*Presented, by invitation, at a regular meeting of the Chicago Gynecological Society, 
April 20, 1945. 
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In contrast to the extensive cornification of the vaginal epithelium in the 
rodents and its massive desquamation sometimes in the form of a single sheath, 
the epithelium of the human vagina undergoes only a partial and incomplete 
cornification, and consequently, a partial desquamation of its more superficial 
layers. Furthermore, the study of biopsied human vaginal epithelium by a 
large number of investigators failed to result in a general agreement as to the 
extent of the epithelial denudation during the normal cycle, or the regularity 
in the appearance and the significance of the intraepithelial zone. Some even 
denied the presence of distinct cyclic changes. This latter view, however, 
appears to be rather extreme and based chiefly on negative findings, or, in 
some instances, on inadequate material. The existence of a vaginal epithelial 
rhythm has been demonstrated quite conclusively by the study of epithelial 
biopsies* as well as of vaginal smears.° 

The structural changes of the vaginal epithelium are particularly distinet 
during the period of high follicular activity prior to ovulation, and are re- 
flected in the appearance of a characteristic smear type. Corresponding 
changes in the epithelium and the smear have been induced experimentally 
in lower mammals and in the human through the administration of estrogenic 
hormone.® Ovulation results in a disruption of follicular growth and is re- 
vealed in the smear by distinct modifications in the form and the grouping 
of the exfoliated cells. However, these changes are not specific and are the 
result, not of the follicular rupture itself, but of the decrease in the secretion 
of estrin which follows disruption of the follicular secretory function. There- 
fore, the vaginal smear offers only indirect evidence as to ovulation and the 
time of its occurrence. 

The use of the vaginal smear for determining the time of ovulation re- 
quires considerable training and experience. The interpretation of findings 
is often difficult. Local infections, bacterial or parasitic, causing leucorrhea 
tend to modify and obscure the normal picture. Sometimes the follicular reac- 
tion is weak and the postovulatory changes not very distinct. The persistence 
of numerous acidophilic cells for several days after ovulation is also disturb- 
ing. The decrease of these cells is usually gradual and, therefore, the recog- 
nition of the exact time of ovulation cannot be based solely on the numerical 
variations of the acidophilic cells. Other points and, more particularly, the 
changes in the morphology of the cells should be taken into consideration. 

A complete evaluation of the normal sex cycle in women requires an ex- 
amination of vaginal smears, not only during the follicular and postovulatory 
stages, but during all phases of the cycle. The luteal as well as the menstrual 
phase have their own distinctive cytology. With proper staining one can ree- 
ognize the small endometrial cells and thus obtain information as to the extent 
of exfoliation of the uterine mucosa. 

The endometrial cells may appear singly or in clusters of variable sizes. 
When the exfoliation is profuse, relatively large fragments of the mucosa or 
of the uterine glands may be found. Some characteristic structures are often 
seen towards the end of the menstrual flow. They consist of dense groups of 
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pyknotie cells surrounded by larger epithelial cells. Such cell groups are quite 
typical of the late exfoliative and the early regenerative stages of the men- 
strual phase. 

The extent of the endometrial exfoliation and its duration vary greatly. 
Certain conditions, like retroversion of the uterus, may cause a prolongation 
of the exfoliative process. In women who had been subjected to repeated 
curettage, the exfoliation has been found to be somewhat scantier. In anovu- 
latory cycles, or in bleedings induced by estrogenic or other therapy, the 
uterine desquamation is, as a rule, less conspicuous than in the normal eyele, 
and the cells tend to be smaller and more densely grouped. 


Fig. 1.—Endocervical smear. Cervical secretion fixed with silver nitrate. Stained in hema- 
toxylin and DL 8 A. Secretion appears in the form of anastomosing branches (xX 200). 


In connection with the study and evaluation of the normal cycle, I want to mention 
two procedures developed in our laboratory which promise to be very helpful. One is a 
new standard method for staining vaginal smears which has the advantage also of staining 
glycogen. It provides a good differentiation of the various acidophilic and basophilie cells 
encountered in the smears and of essential tissues, more specifically of the connective tissue 
which takes a bright red color. Therefore, it can be used advantageously not only in 
smears, but also as a general tissue stain. In sections of the vagina, cervix, and uterus, 
by emphasizing glycogen, mucus, and cornification, it allows a better evaluation of the 
secretory activity of these organs and of their cyclic changes. 

The second procedure consists in the demonstration of a secretion which stains brown 
or yellow with silver nitrate.7 When abundant, it tends to spread in the form of anasto- 
mosing branches with heavily indented leafy projections (Fig. 1). At other times it appears 
in round droplets of various sizes in single or bifurcated rods or in starlike formations 
(Fig. 2). It can be demonstrated only in dry smears which have not been fixed in the 
usual smear fixative consisting of 95 per cent alcohol and ether. It is very likely that it 
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represents a kind of crystallization of the cervical mucus, showing an amazing variability 
in form which is probably determined by corresponding changes in its viscosity. Physi- 
ologic variations in the consistency of the cervical mucus associated with the normal men- 
strual cycle and affecting the migration and survival of the spermatozoa have been con- 
clusively proved.8 It appears that it is now possible to demonstrate such changes morpho- 
logically and with a greater accuracy. 


Fig. 2.—Endocervical smear. Cervical secretion fixed with silver nitrate. Stained in hema- 
toxylin and DL 8 A. Secretion appears in the form of starlike structures (X210). 


Fig. 3.—Endocervical smear. Cervical secretion fixed with alcohol-ether. Stained in hema- 
toxylin and DL 8 A. Secretion looks like ordinary mucus (X200). 
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During the normal menstrual cycle this secretion becomes very typical and 
conspicuous near the peak of the follicular activity and at about the time of 
ovulation (Fig. 1; compare with Fig. 3). It decreases in amount and prac- 
tically disappears in the vaginal smear during other stages of the cycle, during 
pregnancy, and in inactive states, such as amenorrhea or menopause. It shows 
considerable increase after administration of estrogenic hormone and constitutes 
an excellent criterion of the action of this hormone and of normal ovarian follicu- 
lar activity. In smears prepared with fluid aspirated from the cervical canal, it 
is always found in a larger amount, and its presence can be demonstrated at all 
times with variations in quantity and form, depending upon the extent of 
follicular secretory function. 

The use of smears prepared with fluid aspirated either from the cervical 
canal or from the uterine cavity with the aid of a thin metal cannula® was 
advocated some two years ago by Dr. Marchetti and me.*° The procedure is 
simple and does not involve injury or trauma. The fixation and the staining 
technique are the same as in“the vaginal smear.’t Endometrial and endo- 
cervical smears are of value, not only in the study of the normal cycle and 
of problems relating to ovulation and sterility, but also in the diagnosis of 
fundal and endocervical neoplasms, and of some other conditions, like endo- 
metritis and hyperplasia. The functional changes of the cervix and of the 
endometrium are reflected in cytological modifications of their fluid content 
which can be estimated more accurately in endocervical and endometrial than 
in vaginal smears. We are now engaged in a detailed study of the cytology 
of the endometrial and endocervical fluid. This has to be done before we are 
in a position to use this new application to its full advantage. 

One field in which our progress has been rather slow is that of diagnosis 
of pregnancy. Changes typical of gestation appear in the vaginal smear as 
early as the thirty-eighth or fortieth day and become more accentuated in 
advanced stages. The so-called ‘‘navicular’’ cells of pregnancy’ have some 
distinet traits which permit their recognition, but it is not always easy to 
differentiate them from some closely-resembling cell types found in other con- 
ditions, like amenorrheas. Furthermore, the typical smear picture of preg- 
naney may be distorted by local bacterial or parasitic infections causing leu- 
corrhea, or by an excess of acidophilic cells. 

Despite these shortcomings, the vaginal smear remains a useful guide in 
pregnancy. In normal gestation one can recognize some abnormal features 
suggestive of threatened abortion, such as blood, excessive mucus, pronounced 
acidophilia or intracellular blood-pigmentation. In abortions and ectopies, 
one usually finds moderate bleeding with high fibrination, marked acidophilia, 
and modified pregnancy or postpartum cells. 

A point of interest and of some diagnostic value in abortions is the in- 
crease in the number and the phagocytic action of the histiocytes and the 
polymorphonuclears. They engulf and destroy not only bacteria and detritus, 
but also erythrocytes. The engulfment of erythrocytes by polymorphonuclears 
is a rather unusual occurrence in menstruation and in other conditions asso- 
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ciated with bleeding. In incomplete abortions a definite diagnosis can be 
established when trophoblastic or other placental or fetal cells are found. 

As far back as 1923, when I first began a systematic study of human vag- 
inal smears at the Woman’s Hospital of New York City, I had been impressed 
by the strikingly abnormal features of cancer cells and of their nuclei, and I 
became aware of the diagnostic potentialities of the vaginal smear in malig- 
nant lesions of the uterus. In 1928, I reported these early observations in a 
short preliminary note.’? 

Despite the apparent importance of this work, I was compelled to neglect 
it for many years, as I was at that time involved in the study of other prob- 
lems. One of them was that of senility and its effect upon the reproductive 
funetions'* and upon the development of primary tumors" in the guinea pig. 
In this animal, tumors usually appear after the fourth or fifth year, which 
would correspond to the forty-fifth or fiftieth year in human life. At the same 
time irregularities and disturbances of the sex cycle and of the reproductive 
functions begin to occur. The sex rhythm is retarded and the estrous inter- 
vals become gradually longer, but there is no actual interruption of rhythmic 
sexual phenomena as in the human, even at a very advanced age. However, 
the animals lose their ability to conceive, spontaneous abortions become more 
and more frequent and, though the cycle persists, the reproductive functions 
are gradually suppressed. Therefore, these animals have an actual climacteric 
period, but do not reach a state of complete cessation of their ovarian and 
estrous functions that would compare with menopause. It is of interest that 
atretic corpora lutea, which are very rare in the young animal, are found quite 
frequently in the senile guinea pig. 

In 1932, I had the unique opportunity of observing the transition from the 
normal menstrual cycle into menopause in a woman whose cycles had been 
followed with daily vaginal smears uninterruptedly for many years. To my 
surprise, instead of reaching a state of complete cessation of her ovarian and 
uterine periodic functions, she continued having a series of irregular cycles 
for about four years before she entered a state of total inactivity, a real meno- 
pause. The uninterrupted daily examination of smears made possible the 
recognition and the interpretation of these atypical cycles. From time to time 
there was an appearance of a slowly developing and relatively prolonged fol- 
licular reaction, the end of which was marked by bleeding, sometimes scant, 
sometimes more profuse. These periods of ovarian activity were followed by 
longer and longer periods of inactivity, characterized by an atrophic type of 
smear, until a complete suppression of all cyclic functions finally occurred four 
years later. Whether this was an unusual occurrence, or whether it happens in 
many or all women entering their climacteric period, can be decided only on the 
basis of a larger number of observations. 

In the field of human endocrinology, the vaginal smear was first applied 
on a larger scale in 1934, when I became associated with Dr. Ephraim Shorr 
and the Endocrine Clinic of the New York Hospital, where a large number of 
older menopausal and younger amenorrheic women were available for study.® 
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Dr. Shorr and I have been able to verify the appearance of spontaneous fol- 
licular reactions in women after menopause and to induce typical smear 
changes with adequate estrogenic therapy in both menopausal and amenor- 
rheic women. The usual smear types encountered in menopause and amen- 
orrhea have also been described.® '® The application of the smear test as a 
method of evaluating ovarian insufficiency and as a guide in hormonal therapy 
has since been greatly extended, and its value is now being generally recognized. 

An excellent opportunity to resume the cancer work was offered to me in 
1939 at the Woman’s Clinic of the New York Hospital in cooperation with Dr. 
Herbert Traut, and later with Dr. Andrew Marchetti. Vaginal smears were 
introduced as a routine in practically all gynecologic patients of the Hospital. 
The results have already been published in a comprehensive monograph in the 
summer of 1943.17 This publication created considerable interest and soon the 
method began to be tested by other investigators. 


Dr. Joe Vincent Meigs and Dr. Maurice Fremont-Smith and their collaborators of the 
Harvard Medical School were the first ones to apply this test on a larger scale. Their 
findings were published in 194318 and were, in all essential points, in agreement with our 
observations. Since then, three more reports have appeared, one by Dr. J. Ernest Ayre19 
of the Royal Victoria Hospital of Montreal, one by Jones, Neustaedter, and Mackenzie2° of 
the Post-Graduate Hospital of New York, and one by Fremont-Smith, Graham, Janzen, and 
Meigs of Harvard.21 

In this last article, a statistical evaluation of 813 cases is given. The total error in 
diagnosing cancer was 2.8 per cent. False negatives (that is to say, positive cases called 
negative) were 7.1 per cent, and false positives (that is, negative cases called positive) were 
2.8 per cent. Dr. Jones and her co-workers have tabulated 434 cases, in 82 of which a 
final diagnosis of malignancy was established by biopsy. False negatives were 7 (all 
fundus), while false positives were 9 (five cervical and four fundal). 

In a survey of 3,014 adult women, of whom 127 had carcinoma of the cervix and 53 
carcinoma of the fundus, Dr. Traut and I reported17 failures of 3.2 per cent in the cervical 
group and 9.3 per cent in the endometrial group. Our statistics show that failure to recog- 
nize adenocarcinomas or adenomas of the endometrium is much more frequent than failure 
to recognize cervical carcinomas. All above-mentioned statistics were based exclusively on 
the use of vaginal smears. It is to be hoped that with the introduction and more general 
application of the endometrial smear technique,1° the failures in the fundal group will be 
notably reduced. 


The high percentage of false positives reported by Dr. Jones and her co- 
workers indicates that we have to learn more about the reliability and the 
pathognomie value of some of our criteria. For this reason we strongly feel 
that this diagnostic procedure should be employed at present with great dis- 
cretion, and that it should be entrusted to experienced pathologists.** Smear 
reports should be conservatively worded, and the findings corroborated as 
often as possible by curettage or biopsy before any major operation is decided 
upon. No ease should be reported as definitely positive unless the evidence is 
overwhelming. 

False positives are undoubtedly the most serious failures, and our efforts 
should be directed toward reducing their number to the best of our ability. 
Missing a positive case is a less serious error, since everyone realizes that this 
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method of diagnosis is based on the recovery of exfoliated tumor cells which 
may be subject to considerable fluctuation. It has been noted that the rate of 
exfoliation in various types of carcinomas differs greatly, and furthermore, 
one could not expect to find an equally large number of exfoliated tumor cells 
in every slide. The smaller the number of smears available for study, the 
greater the probability of missing a positive case. If findings are negative, 
it is always advisable to repeat the smears. Endometrial or endocervical 
smears, in addition to the vaginal smears, are also advisable when the diag- 
nosis is obscure. 

Although the preparation and staining of smears is relatively easy,’” *7 
their interpretation is rather difficult. It is based on cytological criteria and 
requires special study and training. The nuclear changes appear to be the 
most striking and the most characteristic. The nucleus tends to be large and 
out of proportion to the size of the cell. Many nuclei are hyperchromatic or 
may show fragmentation. The chromatin has frequently a granular aspect, 
or an arrangement suggestive of a prophase. Actual mitoses are rare. In cer- 
tain types of cancer, the nucleoli are large and very conspicuous. Anisonu- 
cleosis and anisocytosis are often marked. The cytoplasm tends to be dense 
and basophilic. It may show pronounced vacuolation or it may contain inclu- 
sions of polymorphonuclears, lymphocytes, or plasma cells. In the cervical 
carcinomas, one often finds highly differentiated cells which acquire abnormal 
and bizarre forms. Many cells become elongated in the form of fibers, or take 
on a shape resembling a tadpole. In the squamous cell carcinomas acidophilia 
and cornification are quite pronounced. 

The nuclear changes of cancer cells seem to offer the most reliable diag- 
nostic criteria. One should refrain from basing a positive diagnosis exclu- 
sively on the presence of modified superficial cells. It is also unsafe to consider 
as absolutely conclusive the vacuolization of cells or their infiltration by leuco- 
cytes, as these changes may occasionally be found in other conditions, like hyper- 
plasia, metaplasia, or endometritis. 

Chronie cervical infections and parasites, like Trichomonas or Monilia, 
sometimes cause structural modifications of the superficial vaginal and cervical 
cells. This renders more difficult the recognition of the cancer cells, particu- 
larly when the exfoliation is secant, as in certain invasive forms of carcinoma. 
A crusade of the medical profession against chronic infections of the female 
genital tract would go a long way toward reducing unhealthy conditions which 
might favor the eventual appearance of cancerous lesions. 

Lately, Dr. Victor Marshall, of the Department of Urology of Cornell 
Medical College and of New York Hospital, and I have been investigating the 
possibility of detecting carcinomas of the urinary tract in both men and women 
by examination of smears prepared from urine sediment. About 40 e.e. of 
voided, or preferably catheterized, urine was mixed with 10 c.c. of 95 per cent 
aleohol which fixes and preserves the cellular elements, and then centrifuged 
for about ten minutes. Smears were made of the sediment, fixed in aleohol- 
ether and stained in the same way as vaginal smears. So far, we have ex- 
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amined about 120 cases. The results have been very gratifying and have 
already been reported in a preliminary note.*® 

Evidence is presented that neoplasms of the urinary organs, including 
bladder, prostate, and kidneys, can be detected by this method, which may 
prove to be helpful in diagnosing neoplasms of the urinary organs and in fol- 
lowing up their treatment. 

In coneluding, I want to emphasize the fact that the smear method is 
morphologically sound, and its usefulness in endocrine and gynecologic inves- 
tigation and diagnosis has been amply demonstrated. It has the advantage 
of being simple, short, and inexpensive. It can be repeated as often as neces- 
sary since it causes no inconvenience to the patient. In cancer diagnosis its 
reliability and value are being increasingly recognized, a notable point in its 
favor being that it offers positive evidence in early stages of malignancy be- 
fore the appearance of definite clinical symptoms. It is also particularly 
adapted to the screening of a large number of women, as in cancer-prevention 
elinies. 

As the method is more widely tested, the accumulating observations of 
experienced pathologists will further improve its diagnostic value by helping 
us to make a more effective use of our criteria. 
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Discussion 


DR. M. EDWARD DAVIS.—My interest in the cyclical changes in the vagina was 
initiated by Dr. Carl Hartman in 1935. I had the good fortune to spend that year in his 
laboratory at the Carnegie Institution of Embryology. The question of a cycle in the vag- 
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inal mucosa was still very debatable at that time. His monkey colony provided an excel- 
lent opportunity to study the vaginal changes in a primate under carefully controlled 
laboratory conditions. We devised a method for obtaining biopsies of the vagina at weekly 
intervals and we were able to correlate the histologic changes in the vaginal mucosa, the 
cellular changes in the vaginal fluid, and the cyclical changes in the ovary. A cycle could 
be demonstrated in the vagina which was dependent on the activity of the ovary. 

Subsequently, the biopsy method was extended to the study of women at the Chicago 
Lying-in Hospital. The changes during the cycle, as well as in the menopausal period, 
were carefully studied and reported. The estrogenic treatment of postmenopausal vaginitis 
was a development of this work, and the method has found wide clinical application. The 
changes in the mucosa of the vagina during pregnancy, labor, and the postpartum period 
were followed by repeated biopsies in the same individual and these histologic studies cor- 
related with vaginal smears. 

We have had very little experience with vaginal smears in the diagnosis of cancer 
of the uterus. It is my impression that they may be a useful aid in our search for early 
neoplasm of the reproductive tract. Cancer clinics with properly trained personnel may 
be able to sereen large numbers of women by routine vaginal smears, selecting the few who 
will need further investigation. The interpretation of these smears will become the task 
for competent histopathologists. No special stain will serve to identify the cancer cell for 
the inexperienced observer. Endometrial smears and urine smears may provide additional 
help in the early diagnosis of cancer. 


DR. RACHMIEL LEVINE.—In the Department of Endocrinology of Michael Reese 
Hospital, we have followed several types of problems for the last five years by using the 
vaginal smear technique. As a result of studies involving various endocrine problems, such 
as menorrhagia, metrorrhagia and functional sterility; and of following normal cycles, it 
is our opinion that the most valuable function of the vaginal smear is to serve as an index 
of estrogenic activity. When there is normal estrogenic activity the smear contains large 
eosinophilic, so-called cornified cells. In the absence of estrogenic activity, or when it is 
very low, one finds the type of smear shown by Dr. Papanicolaou consisting of basal cells 
and leukocytes. In other words, one sees in the smear a reflection of the thin, atrophic 
basal layer of the mucosa. One sees that also in bleeding from an atrophic mucosa. One 
can see a high ‘‘estrogen’’ smear in bleeding due to a hypertrophic state of the endome- 
trium. It is therefore possible to distinguish cases in which the estrogen activity is nor- 
mal, supernormal, or below normal. 

When it comes to the second of the ovarian hormones, progesterone, and its reflection 
in the smear, the data are not so clear. I would like to hear Dr. Papanicolaou’s opinion 
whether progesterone by itself has a direct effect on the smear at all. In the second half 
of the cycle the smear is characterized by a folding and clumping of cells succeeded by 
leukocytic infiltration and later menstrual bleeding. A similar picture is presented even 
when no progesterone is present at all. Thus, when an ovariectomized woman is given 
estrogen and the mucosa is built up, and then the estrogen is withdrawn, the smears are 
difficult to differentiate from the second phase of a normal cycle when progesterone is 
being secreted. That may be why there is so much difficulty in establishing the smear 
typical of pregnancy. There is a high progesterone as well as estrogen level in pregnancy, 
and the two hormones acting together make it impossible to diagnose the smear correctly. 

The point I would like to re-emphasize is the warning of Dr. Papanicolaou, that the 
technique of taking the smear is of prime importance, and that it has to be followed daily 
before one can use the smear as a diagnostic instrument. One smear taken at random is 
of little or no value in the diagnosis of sex-endocrine syndromes. 


DR. JOHN F. SHEEHAN.—My interest in Dr. Papanicolaou’s work is that of the 
general pathologist. If an attempt is made to introduce his method to the general prac- 
titioner, as a screening process for the detection of carcinoma of the uterus, the general 
pathologist will have to bear the brunt of the burden. My own experience with the method 


326 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


has been sufficient to demonstrate that it has definite difficulties and can be time-consuming. 
However, it has not been extensive enough to evaluate the accuracy of the method. 

The material studied consisted of smears of the vaginal fluid during the various 
phases of the menstrual cycle, the postmenopausal and postabortive states, and from cases 
of pathological endometrial hyperplasia (hyperestrinism), acute and chronic cervicitis, 
leiomyomas of the uterus, endometrial polyps, cysts of the ovaries, several squamous cell 
carcinomas of the cervix, several adenocarcinomas of the endometrium, and one pseudo- 
mucinous cystadenocarcinoma of the ovary emptying into the vagina through a colpotomy 
incision. All diagnoses were confirmed by biopsy, curettage, or the examination of the 
excised uterus and adnexa. 

The difficulties of the vaginal smear method can be best appreciated by a comparison 
with those encountered in the examination of pleural and peritoneal fluids for cancer cells. 
With regard to these, even as late as 1933, Graham could state that, due to the use of 
smears, ‘‘the resulting uncertainties have bred a laboratory tradition highly suspicious of 
any attempt at their [tumor cells] positive identification.’’ The situation has been greatly 
improved by the practice of centrifuging pleural and peritoneal fluids, and of subsequently 
treating the sediments as tissues, subjecting them to routine fixation, dehydration, clearing, 
and staining. The features considered diagnostic of malignancy in the cells in these sedi- 
ments are: the presence of identifiable fragments of tumor tissue; mitoses in isolated cells 
or clumps of cells; irregularity in cellular size, particularly an increase in size; nuclear 
hyperchromatism; increased nuclear size; increased prominence of the nucleoli; the pres- 
ence of multinucleated cells, tumor giant cells; and an increase in nuclear volume in com- 
parison to the cytoplasmic. Fat droplets in the cytoplasm, vacuolation, and leucocytic 
invasion are not diagnostic (Graham). Even with the use of these criteria, the diagnosis 
is often difficult, despite the fact that the conditions in the serous cavities are relatively 
simple. Monocytes and mesothelial cells are the chief sources of confusion. 

The conditions in the female genital tract, on the other hand, are much more complex. 
Various types of epithelium are encountered. Normal hormonal influences, as well as hor- 
monal imbalances and pregnancy, cause changes. Inflammation and benign tumors are 
commonly present. Hence, the sources of confusion are multiplied. Clumps of histiocytes, 
groups of endometrial cells, not always organoid, foreign body giant cells, and chorionic 
syncytium may be present. As a result, the presence of clumps of cells are less diagnostic 
than in sediments of pleural and peritoneal fluids. Mitoses are not commonly encountered, 
even in cases of carcinoma. The diagnosis of carcinoma by the vaginal smear method 
must often rest on the evaluation of changes in single cells or small groups of cells. Dr. 
Papanicolaou uses the seme criteria as those used in identifying tumor cells in pleural and 
peritoneal sediments, except that in certain cases of adenocarcinoma of the endometrium, 
according to Dr. Papanicolaou, the diagnosis is based on the presence of small dark-staining 
cells with nuclei almost black. Only a great deal of experience would enable one to iden- 
tify such cells with any certainty. From the pathologist’s viewpoint, such cells do not 
exhibit the usual microscopic signs of malignancy. Nuclear enlargement, hyperchromatism, 
and irregularity in size and shape may be found in some nonmalignant cells, such as irra- 
diated normal epithelial cells, and hence lose some of their diagnostic value in the evalua- 
tion of cells found in the vaginal smear. Finally, the cells in these smears are not as 
clearly defined as they are in the beautiful drawings in Dr. Papanicolaou’s book. 

Since the pathologist in many hospitals has to make his diagnoses without the aid of 
clinical data, information which might be helpful in the evaluation of vaginal smears, 
such as a history of pregnancy or of a recent pregnancy, previous irradiation, menstrual 
dates, and the date of the menopause, would probably not be readily available. His task 
would be even more difficult as a result. 

In the hands of experts the vaginal smear method has shown great promise, but even 
Dr. Papanicolaou admits 9.3 per cent failures in the endometrial group of cancers. This 
percentage would be much higher in the case of the average general pathologist at the 


present time, 
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In conclusion, let me restate that my material does not permit an evaluation of the 
accuracy of the vaginal smear method for the detection of cancer cells. That they can be 
identified has been definitely demonstrated by Dr. Papanicolaou. I have been able to ree- 
ognize them in several of my cases and, with greater experience, will be more confident of 
observing them. My remarks are not to be construed as a criticism of the validity of the 
method. I am merely pointing out the difficulties encountered. Dr. Papanicolaou men- 
tioned the possibilities in the use of endometrial rather than vaginal smears. The former 
should be much more satisfactory than the latter. 

Personally, I do not believe that the time is ripe to launch the vaginal smear method 
as a screening process for carcinoma of the uterus. The method needs further evaluation; 
and the pathologists must be prepared on the method before success is assured for a screen- 
ing program. It will not be easy for many pathologists to assemble enough material, 
sufficiently varied, to familiarize themselves with the method. 

I have based these conclusions on the material which I have studied. I reserve the 
right to change my mind later when I have had more experience with the method. 


DR. PHILIP H. SCHNEIDER.—I was much interested in many of Dr. Sheehan’s 
remarks, because they bring up some points that I would like to emphasize. I shall dis- 
cuss these points from the standpoint of the clinician. 

In the first place, there are many important things about the preparation of the ma- 
terial which I know Dr. Papanicolaou did not have time to mention. It is very important 
that these smears are thin, that is, just a bit thicker than ordinary smears for a differential 
count. The smears must not be permitted to dry. They must be immediately fixed in 
equal parts of alcohol and ether to prevent disintegration of the nuclei and cells. The stain- 
ing technique also is quite important. 

It is obviously going to be impossible for the clinician to carry out this work himself. 
The load that our laboratories are now carrying will not permit them to give much assist- 
ance, The experience of Dr. Meigs in Boston gives us an idea of what should be done. 
Dr. Meigs has two clinicians who were trained under Dr. Papanicolaou and who do all the 
checking of these various smears. It is necessary to examine more than one smear, and 
more smears than obtained in one day if you have a suspicious-looking slide. It is only by 
so doing that the clinicians are going to have the benefit of the work done. 

We have a technician at the Evanston Hospital who has been devoting most of her 
time during the past year attempting to learn the technique of staining and of interpreting 
the slides. We hope that eventually we will be able to interpret these slides with some 
degree of accuracy. 


DR. PAPANICOLAOU (Closing).—The lantern slides of the colored drawings of 
normal and eancer cells which I have demonstrated have probably conveyed to some of 
you the impression that the recognition of all these cell types in smear preparations would 
be relatively simple and easy. Since this is not the case, I feel that I must apologize for 
having created’ such an erroneous impression through the projection of these slides. Dr. 
Schneider’s remarks are fully justified. The actual reading of smears for the purpose of 
diagnosing cancer is not an easy task for any one who has had no special training in this 
new diagnostic procedure. The eagerness of a pathologist or a technician to apply it 
before acquiring an adequate training would undoubtedly lead to many errors and disap- 
pointments and would finally result in a definitely pessimistic attitude like the one ex- 
pressed by Dr. Sheehan. 

An adequate preliminary training could be acquired within the relatively short 
period of a few weeks. A number of pathologists nad technicians have already been 
trained in our laboratory. The Department of Health of the Commonwealth of Massachu- 
setts has entrusted us with the training of some members of its scientific staff to enable 
them to conduct a thorough investigation of the usefulness of the smear method as a 
public health measure. 
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The application of the smear technique to centrifuged urine for the diagnosis of 
cancers of the urinary tract led to very gratifying results. The identification of cancer 
cells in the urine sediment smears is, in fact, easier than in the vaginal and endometrial 
smears, because of the smaller number and variety of the exfoliated normal cells. Further- 
more, for evaluating properly a vaginal or an endometrial smear it is always wise, if not 
essential, to have information on certain points, namely, the age of the patient, and the 
date of the last menstruation. For the urine specimens no information except the name 
of the patient was requested. 

A similar technique works well also with the pleural and peritoneal fluids. An 
important point is the immediate fixation of the fluid and the subsequent fixation of the 
smear with alcohol and alcohol-ether respectively. The prevention of drying of the smears 
and their proper staining are also essential. 

With regard to Dr. Levine’s question as to the effect of the corpus luteum hormone, 
I may say that its action upon the epithelial tissues is not as definite as that of the estro- 
genic hormone. It was with a great deal of surprise that I noticed recently marked changes 
in the cytology of the urine sediment after administration of estrogenic therapy in a man 
with prostatic carcinoma. The cancerous exfoliation remained unaffected, but the normal 
cells showed striking changes. 


PREMATURE DELIVERY, CAUSES AND RESULTS 


ErHeu S. Dana, M.D., New York, N. Y. 


(From the Department of Obstetrics and Gynecology, New York Hospital and 
Cornell University Medical College) 


T IS estimated’ that prematurity is the primary cause of 18.5 per cent of all 
neonatal deaths, and an associated factor in another 25 per cent. The credit 
for the decrease in mortality in premature infants in recent years belongs, in 
most part, to the pediatrician. However, the responsibility for the prevention 
of premature delivery, and for the delivery of premature infants in the best 
possible condition rests upon the obstetrician. It is of some interest, therefore, 
to study the causes and results of premature delivery. 

We present here a study of 941 consecutive premature deliveries which 
occurred on the ward and private services of the Woman’s Clinie of the New 
York Hospital from Sept. 1, 1932, through Dee. 31, 1948. We have defined the 
premature infant as one whose birth weight is between 1,500 and 2,499 grams, 
or whose length is between 35 and 44.9 centimeters, regardless of the duration 
of pregnancy. The premature deliveries represented 2.95 per cent of the total 
deliveries during the same period. The annual incidence of premature de- 
liveries did not vary significantly over the years studied, and there was no 
significant trend in the seasonal incidence. 

Before discussing the specific causes of premature deliveries, it is well to 
note briefly the type of patient in which they occur, and some of the general 
factors which may have an indirect bearing upon the individual cases. The 
age distribution of this group was identical with that of the clinic as a whole. 
The average age in the premature group was 28 years, while the average clinic 
age was 27.5 years. The racial incidence in the premature group was not 
significantly different from that of the general clinic population. Negroes 
were slightly more frequent in the premature group. 

Overwork has been mentioned by some as predisposing to premature labor. 
We have no figures to estimate this factor. However, the type of registration, 
ward or private, was approximately the same in this series as in the entire 
clinic. This would indicate something of the income group from which these 
patients are drawn, though not necessarily the amount of physical activity in 
which they indulged. 

The relative fertility of the group cannot be evaluated accurately, as we 
have no data concerning the use of contraceptives by our patients. However, 
the average duration of marriage in the primigravidas was 2.5 years. In 9.7 
per cent of the primigravidas, the marriage was of over four years’ duration. 
These figures do not suggest that sterility is related to premature labor. 

The previous obstetric history of these patients is summarized in Table I. 
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TABLE I. TYPE OF PATIENT IN PREMATURE DELIVERIES 


INCIDENCE (PER CENT) 


PREMATURE GROUP __| TOTAL CLINIC 
Age 28.0 years 27.5 years 
Race 
Negro 8.8 4.4 
White 91.2 95.6 
Registration 
Ward 81.4 78.2 
Private 18.6 21.8 
Previous obstetric history 
Primiparas 53.4 51.8 
Multiparas 46.6 48.2 
Primigravidas 44.4 48.2 
Previous abortions 
Spontaneous 16.7 15.6 
Induced 5.2 3.0 
Previous premature 
Deliveries 12.4 4.0 
Sex of infant 
Male 46.4 52.1 
Female 53.6 47.9 


We note that the incidence of previous abortions is essentially the same as in 
the clinic. The number of previous premature deliveries is tripled. A few of 
these patients had as many as five previous premature deliveries. 

The sex ratio of the premature infants was slightly altered, the females 
predominating. This has been found to be the case in other studies of pre- 
mature infants.’ 

Causes of Premature Delivery 

The causes for the onset of premature labor may be considered as ma- 

ternal, fetal, or placental. Table II shows the distribution of the major causes 


TABLE II. CAUSES OF PREMATURE DELIVERY 


INCIDENCE IN 


PREMATURE INCIDENCE OF CONDITION 
GROUP ; NO PREMATURE 
OTHER FACTOR GROUP TOTAL TOTAL CLINIC 
Maternal 
Toxemia, all types 8.5 21.7 7.3 
Syphilis 0.5 1.9 
Pulmonary disease 1.0 1.4 en 
Pyelitis 0.6 1.2 am 
Pelvic pathology 
Myoma uteri 2.1 3.4 1.3 
Bicornuate uterus 0.5 0.7 ‘esi 
Ovarian cyst 0.1 0.3 BR 
Previous pelvic surgery 2.0 Ps 4.8 
Other 0.8 2.4 ‘ide 
Cardiac disease 1.5 3.4 3.0 
Fetal 
Deadborn macerated infant 3.9 10.1 0.5 
Twins 5.3 hal 1.2 
Triplets 0.3 0.3 0.009 
Congenital abnormality 2.8 4.2 0.5 
Hydramnios 0.2 1.2 0.3 
Placental 
Placenta previa 0.6 3.8 0. 
Premature separation 1.8 4.3 0. 
Premature rupture of the membranes 16.8 33.7 24.5 
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in this series. In 20.0 per cent of our cases, premature delivery was the result 
of induced labor, or of elective cesarean section. These cases are not included 
in the figures dealing with spontaneous premature labor. 


TABLE III. CLASSIFICATION OF TOXEMIAS 


INCIDENCE 
PREMATURE GROUP | TOTAL CLINIC 
Renal disease 3.7 0.26 
Mild pre-eclampsia 6.5 3.45 
Severe pre-eclampsia 5.3 0.75 
Eclampsia 1.1 0.20 
Acute yellow atrophy of the liver 0.1 0.01 
Unclassified 3.5 1.53 
Hypertensive disease 1.5 1.09 
Total 21.7 7.29 


The toxemias of pregnancy are generally considered an important cause 
of premature labor. Table III shows the classification of the toxemias in this 
group, compared with that of the entire clinic. The total incidence of toxemias 
in this series was 21.7 per cent, a figure which is in striking contrast to the 
elinie figure of 7.29 per cent. This increase is noted in all types of toxemia 
except hypertensive disease. Further analysis of the toxemias shows that in 
the majority of cases, premature labor was associated with factors other than 
the toxemia. 


TABLE IV. INCIDENCE oF OTHER COMPLICATIONS IN CASES OF TOXEMIA 


No other factor 38.7 
Section or induced labor 31.9 
Deadborn macerated infant 12.7 
Twins 5.1 
Premature separation of placenta 4.9 
Myoma uteri 1.5 
Hydramnios 1.5 
Syphilis 1.6 
Other 2.1 

100.0 


From Table IV we may conelude that although toxemias are a major cause 
of prematurity, they are so chiefly because of their associated high incidence of 
induced, or artificial delivery before term, intrauterine death of the fetus, pre- 
mature separation of the placenta, hydramnios, and twins. Toxemias per se 
account for a definite but relatively small percentage (8.5 per cent) of pre- 


mature labors. 
Formerly, maternal syphilis has been a more important cause of premature 


labor than the toxemias of pregnancy. In the past twelve years in this clinic, 
the incidence of syphilis has been relatively low (1.7 per cent). Where it is 
found, adequate therapy has been promptly administered in most cases. In the 
premature deliveries, syphilis was present in 1.9 per cent of cases. Of this 
group (eighteen patients), 50 per cent of the infants were deadborn macerated. 
Of these deadborn infants, only three were definitely syphilitic. Three deaths 
were presumably due to placenta previa, with no evidence of syphilis, and 
three were associated with toxemias. 
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Pulmonary complications were present in 1.4 per cent of the cases. It 
appears that they are rarely the primary cause of premature labor, with the 
notable exceptions of pneumonia, and severe active tuberculosis. All of these 
eases had acute febrile reactions which might account for the premature labor. 

Pyelitis was found in 12 eases in the series. These cases occurred in the 
earlier years of the study, when our management of pyelitis was much less 
satisfactory than it hes been since the advent of sulfonamide therapy. Pyelitis, 
with an acute febrile reaction, was the apparent cause of premature labor in 
six cases. In the other six eases, labor was induced, or elective cesarean sec- 
tion was performed because of pyelitis. 

Pelvie pathology was present in 4.4 per cent of our cases. Myoma uteri 
was the most frequent finding, occurring in 3.4 per cent of the series, or nearly 
three times as frequently as in the general clinic. It has been shown by others* 
that premature labors are more frequent in patients with myoma uteri, espe- 
cially the larger ones. In most of the patients with myomas, there was no 
other explanation for the onset of premature labor. There were seven cases 
of bicornuate uterus in the premature series. Of these, five went into pre- 
mature labor spontaneously with no other apparent cause, and two had cesarean 
sections because of complications of pregnancy. Of the three ovarian cysts, 
only two were large enough to be of significance. One of these measured 12 
centimeters in diameter. The patient went into labor spontaneously, and was 
delivered by cesarean section when it was found that the cyst was blocking 
the pelvic inlet. The second large cyst was in a syphilitic patient, with a dead- 
born syphilitic infant. The third patient had a very small cyst, and a twin 
pregnancy. 

In the premature series, 72 cases, or 7.7 per cent, had had previous major 
pelvie operations. The most common operations were cesarean section, and 
salpingo-oophorectomy. In the group of 21 cases which had had previous see- 
tions, premature delivery was accounted for by other causes in all but two 
instances. In patients with previous myomectomy or suspension of the uterus, 
these operations were the sole possible causes in only one-quarter of the cases. 
Where salpingo-oophorectomy had been performed, 50 per cent of the patients 
had no factor other than the previous operation. There were only four cases 
of previous amputations of the cervix. In all of these, the operation was 
thought to be responsible for the onset of premature labor. 

There were a few instances of other conditions which may have played a 
role in premature labor. Two unexplained premature labors occurred in psy- 
chotie patients. There were single cases of arachnoiditis, epilepsy, diabetes, 
rheumatoid arthritis, and achondroplastic dwarfism, where these conditions 
were the only remarkable factors. In one case, overwork was recorded as the 
cause of the onset of premature labor. One labor was induced because of 
myasthenia gravis. One elective section was performed because of renal tuber- 
culosis. Another patient had two premature elective sections because of a 
pelvic kidney, spina bifida, and cord bladder. In addition, there were several 
eases of diabetes with deadborn macerated infants. There was one case each 
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of cirrhosis of the liver, toxic goiter, appendicitis, and leucemia. Each of these 
had a concurrent toxemia of pregnancy, so that the role of each condition in 
premature labor was obscured. 

It has been shown previously‘ that heart disease does not affect fetal mor- 
tality, except through an increased incidence of therapeutic abortions. In the 
present series, we find that the incidence of cardiac disease is essentially the 
same as in the clinic. It was noted that in most of the cases where cardiac 
disease was the sole possible precipitating factor, the functional impairment 
was mild (Class I or II). It is probable that in these cases heart disease was 
merely an incidental finding. In three cases, however, heart disease was more 
directly related to prematurity. Two of these developed subacute bacterial 
endocarditis, with acutely febrile courses, prior to the onset of labor. In both 
of these, there was no other cause for premature labor. The third had an 
elective cesarean section because of heart disease. 

The fetal causes of premature labor may be classified as intrauterine death 
of the fetus, multiple pregnancy, congenital abnormality, and hydramnios. 
Reference to Table II will show that all of these conditions are much more 
frequent in premature infants than in the whole clinic. We have included 
intrauterine death as fetal rather than a maternal cause of premature labor, 
since a fetus which dies in utero before term will be delivered as a premature 
according to weight, regardless of the date of delivery. The cases of deadborn 
macerated infants represent an interesting group. In thirty-seven cases, there 
was no other complication present. In these cases, the cause of death was 
unknown in all but six where cord accidents were noted. In the other cases, 
the autopsy findings were not helpful due to advanced autolysis of the cells. 
The toxemias of pregnancy were associated with 30.7 per cent of the deadborn 
macerated group. Placenta previa and premature separation of the placenta 
accounted for a smaller number. 

The cases of multiple pregnancy are important in that they represent the 
second most frequent cause of prematurity (7.7 per cent). They are asso- 
ciated with a large incidence of toxemia, as would be expected. 

Congenital abnormalities were found in a high percentage of the total 
series. The ones listed include only those abnormalities of major significance, 
such as anencephaly, hydrocephaly, and congenital abnormalities incompatible 
with life. It is not surprising that over one-third of these were deadborn. 

Hydramnios was recorded in eleven cases. In five of these the infant was 
anencephalic. Table V shows the relationship of fetal and maternal complica- 
tions in this series. 

In order to determine the role of the placenta in premature labor, we 
have studied the pathologist’s report in each case. In this clinic, the placenta 
is examined grossly and microscopically in all eases of premature labor. Table 
VI summarizes the more important findings in this series, compared with those 
in a series of 1,500 placentas studied in this clinic.’ In this study we find 
placenta previa in 3.8 per cent of cases, and premature separation of the pla- 
centa in 4.3 per cent. This is compared with the clinic figures of 0.48 per cent, 
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TABLE V. FETAL AND MATERNAL COMPLICATIONS 


INCIDENCE IN TOTAL SERIES 


MULTIPLE DEADBORN | CONGENITAL 
PREGNANCY | MACERATED | ABNORMALITY | HYDRAMNIOS 
No other factor 5.3 3.9 1.3 0.2 
Toxemia 3 3.1 0.3 0.1 
Syphilis 0.0 0.3 0.0 0.0 
Placenta previa or premature separation 0.2 1.4 0.2 0.0 
Multiple pregnancy aa 0.3 0.1 0.0 
Deadborn 0.3 = 1.8 0.1 
Congenital abnormality 0.1 0.3 a 0.5 
Hydramnios 0.0 0.1 0.5 sa 
Other 0.7 0.7 0.0 0.3 
Total asd 10.1 4.2 1.2 
TABLE VI. PLACENTAL PATHOLOGY 
INCIDENCE OF LESION 
PREMATURE 
TOTAL PREMATURE | PREMATURE | DEADBORN 
TOTAL PREMATURE + + MACERATED 
CLINIC SERIES TOXEMIA | SYPHILIS INFANTS 
Normal placenta 77.8 65.1 45.0 11.0 13.6 
Placental infarcts 18.0 13.3 33.7 28.0 24.2 
Premature separation 0.5 4.3 4.8 0.0 11.0 
Placenta previa 0.4 3.8 1.0 17.0 2.1 
Syphilitic placenta ? 0.5 1.0 28.0 5.2 
Questionably syphilitic if aa i 1,0 5.0 7.3 
Other 2.2 11.3 13.5 11.0 36.6 


and 0.36 per cent, respectively. The incidence of these placental accidents is 
increased tenfold in our series. In these cases, premature delivery was the 
result of induced labor, or elective cesarean section in 72 per cent of the cases 
of placenta previa and in 50 per cent of the cases of premature separation of 
the placenta. Thus, their role in premature delivery is chiefly that of fore- 
ing the hand of the obstetrician rather than actually precipitating the labor. 
It is also of interest that one-quarter of the cases of premature separation of 
the placenta were associated with toxemias of pregnancy. With the exception 
of these two important factors, it is difficult to evaluate the role of the placenta. 

The microseopie findings in the placentas reveal an incidence of infarcts 
and degenerative lesions of various types which is comparable to that in the 
general clinic. The number of infarcts in the patients with toxemias is in- 
creased, as was noted by Traut and Kuder in their study of placentas. There 
are also more infarcts among the patients with deadborn macerated infants, 
but this is due to the large number of toxemia patients in this group. There 
were only 5 cases where a positive diagnosis of syphilis was made. These were 
all in syphilitic patients. In a number of instances, a diagnosis of questionable 
syphilis was made where syphilis was not present. 

The role of premature rupture of the membranes in premature labor is 
difficult to evaluate. In this series, premature rupture of the membranes at 
or before the onset of labor was found in 33.7 per cent of cases, a figure which 
is somewhat higher than the clinic incidence of 24.5 per cent. In a series of 
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cases of premature rupture of the membranes from the general clinic popula- 
tion, the incidence of premature labor was found to be 4.6 per cent, which is, 
again, higher than the total incidence of prematurity. These figures both sug- 
gest that premature rupture of the membranes, in some cases at least, is a 
precipitating factor of premature labor, rather than merely an incident in its 
course. In 20.2 per cent of this series, premature rupture of the membranes 
was the only complication present. If we exclude from this group the cases 
where rupture of the membranes was coincident with the onset of labor and 
where it may reasonably be presumed that the mechanism of labor had been 
mobilized prior to their rupture, we find that 16.8 per cent of our cases may 
be attributed to premature rupture of the membranes. A small number, 3.9 
per cent, of these received medical inductions because of ruptured membranes. 
Since these undoubtedly would have gone into labor spontaneously within a 
short time, they are not excluded from the group. 

Lastly, we must consider the group of patients in whom there was no ap- 
parent cause for premature labor. When we compare the average weight 
distribution of the infants in these cases with the total group, we find that 
they are somewhat heavier. The relation of the date of delivery to the ex- 
pected date of confinement shows that these infants are born closer to term, 
as calculated from the last menstrual period, than the average premature 
in the series. These findings would suggest that a certain number of these 
infants who are classified by definition as premature, are actually full-term 
infants, who, for unknown reasons, have failed to attain the weight of 2,500 
grams. The incidence of previous premature deliveries in this group was 11.8 
per cent, which does not differ significantly from that in the whole series, 12.4 
per cent. Apparently, habitual premature labor is not related to these cases. 


Obstetric Factors 


The obstetric management and complications at the time of delivery have 
as important a bearing on the end results of premature delivery as do the pre- 
cipitating factors. Table VII shows the type of presentation found in this series. 


TABLE VII. PRESENTATION 


INCIDENCE 


TOTAL CLINIC | PREMATURE GROUP 
Vertex 94.3 75.5 
Breech 4.4 16.0 
Face 0.3 1.0 
Transverse 0.3 1.5 
Compound 0.1 0.7 
Unknown 0.6 5.3 


We find that the incidence of abnormal presentations is markedly in- 
creased in the premature infants. It is well known that breech presentation is 
more frequent in the antenatal period than at term. Hence it is not surprising 
to find an increase in breech and other abnormal presentations in infants 
delivered before term. There seems no reason to assume that these abnormal 
presentations are a cause of the premature labor. 


a 
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As would be expected, the duration of labor in the premature group is 
shorter than the average. Primiparas were found to have an average duration 
of labor of 12.9 hours, and multiparas, 9.4 hours, compared with the general 
clinic figures of 18 and 12 hours, respectively. The frequency of precipitate 
labor of three hours or less was 10.0 per cent, whereas, in the whole elinie, it 
is 6.1 per cent. Prolonged labor (30 hours or over) oceurred in 4.3 per cent 
of our cases, compared with the clinic figure of 9.1 per cent. 

The type of delivery in these cases is compared to that of the entire clinie 
in Table VIII. 


TABLE VIII. Type or DELIVERY 


INCIDENCE 
TOTAL CLINIC | PREMATURE GROUP 

Spontaneous 77.2 72.1 
Low forceps 11.4 9.3 
Midforceps 3.7 0.5 
High forceps 0.1 0.0 
Breech extraction 4.1 13.1 
Version & extraction 0.5 2.5 
Section 3.0 6.5 


In this clinic, it is felt that a spontaneous delivery, with a deep episiotomy, is 
the procedure of choice for a premature infant, and an attempt is made to 
adhere to this policy wherever possible. For this reason, and because of the 
relatively short second stage in premature labors, we find a low incidence of 
forceps deliveries in this series. Because of the high incidence of breech 
presentation, we naturally have a higher incidence of breech extractions. A 
delivery is described as a ‘‘breech extraction’’ whenever the Mauriceau- 
Smellie-Veit maneuver is employed. The increase in version and extraction is 
accounted for by the higher incidence of transverse and compound presenta- 
tions and by the fact that version is frequently performed upon the second 
twin. Cesarean section was performed more than twice as frequently as in 
the general clinic. Two-thirds of these sections were performed because of 
placenta previa, premature separation of the placenta, or toxemia of pregnancy. 

Episiotomy was employed in only 28.3 per cent of the premature deliveries, 
compared with 43.3 per cent in the total clinic. Frequently, there is little time 
for an episiotomy in a premature delivery. However, in the last three years of 
this study, the use of episiotomy increased to 42.3 per cent, as a more deliberate 
effort was made to perform an episiotomy in every premature delivery. 

It is generally believed that analgesic agents, especially morphine, should be 
used sparingly in premature labors. We find that 65.1 per cent of our cases 
received no analgesia during labor. Twenty per cent received morphine, alone 
or in combination with other drugs, and the remainder, 14.3 per cent, were 
given such medications as rectal ether, nembutal, and scopolamine. At the 
time of delivery, nitrous oxide, oxygen, and ether were given for anesthesia in 
78.3 per cent of the cases. Cyclopropane or ethylene were used in only 1.2 per 
cent. Local anesthesia alone was used in 4.9 per cent, and 15.6 per cent re- 
ceived no anesthesia. In the last two years of the study, the use of local anes- 
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thesia has increased. Probably this is one of the best anesthetics for pre- 
mature delivery, but, unfortunately, there is not always time for a pudendal 
block or local infiltration during the short second stages of these deliveries. 


Results 


The gross and the corrected infantile mortality of premature infants de- 
livered at this clinic have shown a steady decline during the past 10 years, as 
shown in Fig. 1. The gross infantile mortality includes all deadborn and still- 
born infants and those who died during the neonatal period. The corrected 
mortality rate excludes from this figure all deadborn macerated infants and 
those with congenital abnormalities incompatible with life. The reasons for 


% 
50 oe ANNUAL INFANT MORTALITY RATES 
IN PREMATURE INFANTS 
HB GROSS MORTALITY 
CORRECTED MORTALITY 


RN 


Y) 
g 
Z Y 
| Ze Ze Ge eZ 
Y 
Ge Ge Ze Ze Z 
Z 
YEAR 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 
MORTALITY 
GROSS 41.1 4994 465 346 352 338 295 295 282 279 23.1 


CORRECTED 267 358 282 220 162 #193 IW? 192 128 


Fig. 1. 


the decrease in mortality are manifold. We have attempted to observe certain 
precautions in all cases of premature labor. When a patient is admitted to 
this hospital in premature labor, the premature nursery is notified immediately 
and an incubator is prepared for the reception of the infant. During the 
course of labor, morphine is withheld and other analgesic agents are used 
sparingly. At the time of delivery, an episiotomy is performed, if possible. At 
birth, the infant is given prompt oxygen therapy if it is needed, and recently, 


338 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


an injection of vitamin K. The infant is then transferred to the pediatric 
service without physical examination and with a minimum of handling. 

The most important factor in the mortality of the premature infant is the 
birth weight. This has been amply demonstrated in the literature” ® * and our 
figures correspond with what has been shown by others, namely, that the mor- 
tality varies inversely with the weight (Fig. 2). Because this factor must be 
taken into consideration at all times in a study of premature infants, we have 
analyzed the mortality in each instance according to weight groups. In most 
instances the mortality-weight curves corresponded with the average total 
mortality for the group under consideration. 
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A study of the effect of some of the antenatal factors which influence the 
fetal mortality shows that the gross mortality is increased in all of the mater- 
nal complications which may be considered precipitating factors of premature 
delivery. 

In the toxemias of pregnancy, a large part of the fetal mortality is ac- 
counted for by the number of deadborn infants. The corrected infantile mor- 
tality is actually lower than that for the entire group. This lower mortality 
in living infants is found in the cases of mild pre-eclampsia and unclassified 
toxemias. In severe pre-eclampsia and hypertensive disease, the corrected 
mortality is the same as for the whole series. In cases of renal disease, the 
gross and the corrected mortalities, even when corrected for the weight factor, 
are substantially higher than the total mortality. 


. 
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TABLE IX. FETAL MORTALITY IN COMPLICATED PREGNANCIES 


INCIDENCE 
GROSS CORRECTED 

FETAL FETAL SURVIVAL 
MORTALITY MORTALITY RATE 
Entire group 33.3 18.8 66.7 
Toxemias—all types 37.0 16.1 63.0 
Mild pre-eclampsia 29.8 10.4 70.2 
Severe pre-eclampsia and eclampsia 39.3 18.0 60.7 
Unclassified 33.3 9.1 66.7 
Hypertensive disease 35.2 17.6 64.8 
Renal disease 51.5 30.3 48.5 
Multiple pregnancy 35.9 28.1 64.1 
Placenta previa 57.9 34.2 42.1 
Premature separation of placenta 73.0 16.2 27.0 
Premature rupture of the membranes 13.1 11.5 86.9 
No complication 15.8 15.0 84.2 


The gross and corrected mortality rates in cases of twins was slightly 
increased. This may be accounted for in part by the higher incidence of 
breech extraction and version, and extraction in multiple pregnancies. 

The gross mortality rate in placenta previa and premature separation of 
the placenta was naturally very high. In premature separation of the placenta, 
it is noted that the survival of living infants was about the same as for the 
entire group. In eases of placenta previa, the corrected mortality is higher. 

In the cases where there was no apparent cause for premature labor, or 
none other than premature rupture of the membranes, the mortality, both 
gross and corrected, was markedly decreased. This is accounted for partly 
by the fact that these were all uncomplicated cases, and partly by the higher 
weight groups in which these infants were found. 

The value of some of our obstetric procedures may be judged by an analy- 
sis of their relation to fetal mortality. Table X summarizes the more impor- 


tant findings. 
TABLE X. OBSTETRIC FACTORS IN FETAL MORTALITY 


INCIDENCE 
NUMBER GROSS CORRECTED 
OF FETAL FETAL SURVIVAL 
CASES MORTALITY MORTALITY RATE 

Duration of Labor (Cesarean Sections Excluded) 

Precipitate 101 29.7 14.9 70.3 

Average 813 32.7 17.7 67.3 

Prolonged 42 33.3 16.7 66.7 
Type of delivery 

Spontaneous 729 29.1 15.3 70.7 

Low forceps 54 26.0 16.7 74.0 

Midforceps 5 20.0 20.0 80.0 

Breech extraction 135 46.3 31.6 53.7 

Version and extraction 24 58.3 20.8 41.7 

Cesarean section 71 47.0 29.4 53.0 
Perineum (Spontaneous Deliveries Only) 

Episiotomy 189 14.8 12.2 85.2 

Intact 389 33.4 16.2 66.6 

Laceration 100 29.0 17.0 71.0 
Analgesia 

Morphine 200 39.5 23.0 60.5 


Other 143 32.2 18.2 71.3 


= 
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As we would expect, the mortality rises with the duration of labor. We 
note that the lowest mortality was found in the precipitate labors of three 
hours or less. This appears even without correction for the very high per- 
centage of small prematures found in this group. The average labors and the 
prolonged labors of over 30 hours showed about the same mortality rate. 
However, there were only a few prolonged labors, so that no valid conclusion 
ean be drawn from the figures. 

The mortality was increased in operative deliveries as compared with the 
spontaneous group. We see in Table X that the mortality in breech extrac- 
tion, version and extraction, and midforceps delivery, was very high. In 
cesarean sections, the high mortality is accounted for by the high incidence of 
maternal complications which indicated the sections. In the low forceps deliv- 
eries, however, there was no significant increase in the corrected mortality, 
and the gross mortality was actually lower than in spontaneous deliveries. 
This finding becomes more significant when we remember that, in this elinie, 
low forceps are not used routinely for delivery of premature infants, and that 
in 50 per cent of these cases forceps were used because of fetal distress. The 
total number of low forceps deliveries was too small to draw any definite con- 
clusions, but the results in these cases would suggest that they certainly have 
had no harmful effects, and may be of some value in protecting the premature 
head at the time of delivery. 

The use of episiotomy has very definitely decreased the fetal mortality, 
as shown in Table X. Its effect is greatest in the higher weight groups where 
the larger head is subjected to more trauma if an episiotomy is not performed. 
In the lower weight groups, the trauma of delivery through an intact perineum 
is less, and the use of episiotomy was less frequent due to the number of pre- 
cipitate deliveries. 

Morphine was given to 20 per cent of these patients. In many eases it 
was undoubtedly given in an effort to prevent labor. The cases where it was 
given as a part of the modified Stroganoff treatment for pre-eclampsia were 
omitted from the series. Our figures show a definite increase in corrected fetal 
mortality where morphine was administered, compared with cases where other 
analgesic agents were used, and with the entire group. It is difficult to evalu- 
ate the significance of these findings accurately, but they suggest that mor- 
phine should be avoided wherever possible. 

A study of the fetal mortality with different types of anesthesia showed 
that the total mortality is about the same whether inhalation anesthesia is 
used or not. The group which received no anesthesia contained a large num- 
ber of very small infants, who were delivered precipitately. There were only 
a few cases where local anesthesia was used, since this has become popular 
in recent years. The figures in this group are not significant but its continued 
use and further study of its effects are certainly warranted. 

The cause of death in these cases is summarized in Table XI. The dead- 
born macerated infants and those who died of prematurity and atelectasis 
naturally predominate in this group. The incidence of infection in the infant 
as a cause of neonatal death is increased when compared with figures from the 
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TABLE XI. DISTRIBUTION OF CAUSES IN 339 CASES OF FETAL AND NEONATAL DEATHS 


CAUSES INCIDENCE 
Deadborn, cause unknown 29.5 
Prematurity alone 
Prematurity and atelectasis 15.8 
Congenital abnormality 14.0 
Intracranial hemorrhage 11.7 
Infection 9.8 
Syphilis 0.9 
Erythroblastosis 0.9 
Diabetes 0.3 


total clinie deliveries... The incidence of intracranial hemorrhage does not 
differ significantly from that found by D’Esopo and Marchetti' in their series 
of neonatal deaths. 

Brief mention must be made of the maternal outcome in these cases of 
premature delivery. The maternal morbidity rate was 15.7 per cent. Puer- 
peral infection was present in 10.4 per cent of the cases. These rates are con-. 
siderably higher than in the general clinic where maternal morbidity is found 
in 9.4 per cent of cases, and puerperal infection in 7.2 per cent. This increase 
may be attributed partly to the large number of operative deliveries. The 
incidence of postpartum hemorrhage was also increased from 1.7 per cent in 
the total clinic to 2.6 per cent in the premature series. There were many cases 
of retained placenta with manual removal. These factors also tend to increase 
the morbidity rates. 

There were five maternal deaths in the group. Two of these were due to 
pneumonia before the advent of sulfonamide therapy. Two were due to em- 
bolism and one to peritonitis. 


Discussion 


We have seen that the incidence of premature delivery has remained con- 
stant over the past twelve years. Apparently, little progress has been made 
toward its prevention. This is not surprising, since we have found that the 
most important causes of premature delivery are beyond the control of the 
obstetrician. The occurrence of multiple pregnancies and congenital anomalies 
cannot be influenced. The management of placenta previa and premature sepa- 
ration of the placenta must take into account the serious risk to the mother. In 
these cases the infant is often dead before safe delivery can be effected. In tox- 
emias of pregnancy, again, the maternal risk is a serious factor. Here, radical 
therapy gives us a premature infant, while conservative therapy may give us 
a dead one. Only the discovery of the cause and specific cure of toxemias can 
solve this dilemma. The chief contributions which the physician may offer 
are in the control of syphilis and the prevention and management of such dis- 
eases aS pneumonia and pyelitis. 

We have made definite progress, however, in improving the results of pre- 
mature delivery. The decreasing infantile mortality in our series reflects 
many factors. From the obstetric point of view, the type of delivery is of 
greatest importance in the outcome of the case. Spontaneous delivery with 
episiotomy has yielded very satisfactory results in our hands. There is some 
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evidence that the use of outlet forceps may be of value and further study of 
this problem seems warranted. The use of morphine should be avoided wher- 
ever possible and local anesthesia may prove more desirable than general. 
Finally, the close cooperation of the obstetrician and pediatrician in giving 
the premature infant the prompt and careful attention it requires is the most 
important factor in reducing neonatal mortality. 


Conclusions 


1. A series of 941 cases of premature delivery was studied. The incidence 
of prematurity in this clinie was found to be 2.95 per cent. 

2. The causes of premature labor and delivery were classified as maternal, 
fetal, and placental. 

3. The obstetric factors in premature deliveries were discussed. The 
incidence of operative delivery in this group was 27.9 per cent. 

4. The gross infantile mortality was 33.3 per cent. The corrected infantile 
mortality was 18.8 per cent. Both gross and corrected infantile mortality 
rates have shown a steady decline in the past ten years. 

5. It was concluded that the causes of premature delivery are, in many 
eases, beyond the control of the obstetrician. His role in the prevention of 
prematurity consists in the control of syphilis and febrile diseases, and con- 
tinued research on the toxemias of pregnancy. 

6. The obstetric management at the time of delivery was found to affect 
the infantile mortality. It was shown that spontaneous or low forceps de- 
liveries were the procedure of choice. The use of episiotomy was found to be 
of value. Morphine as an analgesic agent was contraindicated. 

7. The availability of prompt oxygen therapy and expert pediatric care 
is of prime importance to the premature infant. 
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ECTOPIC PREGNANCY* 


Selected Data From 110 Cases Including a Report of Two Unusual Cases 


K. T. M.D., anp Magor D. W. Sparuine, M.D., R.C.A.M.C., 
MONTREAL, QUEBEC 
(From The Montreal General Hospital) 


XTRAUTERINE pregnancy is considered one of the most acute emergencies 
met by the gynecologist. Frequently it may not exhibit itself with classical 
acuteness, and it then becomes a diagnostic problem of much greater magnitude. 
The cases presented in this study are pathologically proved cases of ectopic 
pregnaney occurring on the Gynaecological Service of The Montreal General 
Hospital over the ten-year period ending October, 1944. Cases with a clinical 
diagnosis of ectopic pregnancy not substantiated by subsequent pathologie 
findings have been excluded. With 8,721 admissions and 8,705 operations during 
the same period the frequency of ectopic pregnancy on this service has been 
about 1 in 79 cases. This is in agreement with the incidence of 1.3 per cent re- 
ported by Wynne, although general statistics state that it occurs about one in 
every 200 operative gynecologic cases. 

The operations on these cases were performed by 14 individual surgeons 
comprising the attending and resident staffs on the gynecologic service. There 
were 3 deaths in the series, presenting a gross mortality of 2.72 per cent. Over 
20 per cent of the cases were classified as poor risks preoperatively, and an ad- 
ditional 26 per cent were in fair condition. 


Age 
The age groups of 25 to 30 years, and 30 to 35 years each showed 31 patients (28.1 per 
cent), the largest number noted in any five-year group. There were 23 patients between the 
ages of 35 and 40 years, 16 patients between the ages of 20 and 25 years, 3 under the age 
of 20, and 6 over the age of 40 years. It is seen, therefore, that all but 9 patients were be- 
tween the ages of 20 and 40 years (91.6 per cent), with 56.2 per cent falling into the 25- to 
35-year group. These figures are in general agreement with the usual statistics. 


Parity 

The occurrence in the relation to parity reveals that 37: patients (33.6 per cent) had 
never been pregnant before. There were 49 patients (44.5 per cent) who had never had 
a viable child and 35 patients (31.8 per cent) had only one child. There were only 26 pa- 
tients (23.5 per cent) who had more than one child. Taking five years without pregnancy 
or contraception as a basis of relative sterility, there were 53 patients (48 per cent) in this 
series who had absolute or relative sterility. These findings tend to substantiate the usual 
stated frequency of ectopic pregnancy in the long-sterile or relatively sterile woman. 


Seasonal Influences 


In reviewing these cases we were impressed by the relative variation in the number of 
patients admitted to the service in each individual month of the year. The total admissions 


*Read at the Ninth ma Meeting of The Canadian Gynaecological Travel Society, 
Montreal, Quebec, November, 1944. 


343 


344 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


to the service per month maintain a much more constant level, as our capacity is limited and 
there is always a large waiting list of patients for admission. It is interesting to speculate 
on the influence of seasons and climatic changes. Although no definite seasonal cycle was 
noted in this series, the higher incidence of the condition during the months of May, August, 
and November agrees in part with the generally recorded fertility curves in this region. 
Past History 

The past history of lower abdominal laparotomies performed in 34 patients (30.9 per 
cent) is in keeping with the usual figures, and supports the conclusion that intra-abdominal 
operative procedures may well be a factor in the etiology of the condition. Curettage had 
also been done for various reasons on 22 patients, but as this figure corresponds to the gen- 
eral incidence of the operation in our gynecologic service it could not be of conclusive evidence. 
Previous abortions had occurred in 36 patients (32.7 per cent), and is of unquestionable im- 
portance in the etiology of ectopic pregnancy. The question of pre-existent pelvic inflamma- 
tion is, of course, intimately associated with abortions and operations, and as such cannot be 
completely estimated. There were, however, 10 patients who had had postpartum or post- 
abortal sepsis, and 9 patients with definite Neisserian pelvic inflammatory disease, making a 
total of 17.2 per cent proved cases of infection. 

It is of interest to note that two cases of ectopic followed an operation for tubal 
ligation. Information as to type of procedure used was not available, as both operations had 
been done in other localities. 

One case of ectopic followed subtotal hysterectomy performed in our clinic, and evi- 
dently resulted from the since discarded procedure of attaching the medial ends of the tubes 
and broad ligaments to the cervical stump before final peritonealization. 


Recurrent Ectopics 


Recurrent ectopic pregnancies occur in about 3.6 per cent of the patients reported 
(Smith,2 Mayo and Strassmann3) in the literature. In our series there were 10 patients 
(9 per cent) who had had previous ectopic pregnancies, the longest intervening period being 
twelve years and the shortest, five months. We had two repeat cases of our own. The first 
occurred five months after the previous ectopic. There had been noted at the first laparotomy 
an extensive inflammatory lesion of the other tube, but the precarious condition of the pa- 
tient had precluded further surgical manipulation at that time. The second ectopic pregnancy 
recurred after one year, and examination of the unaffected tube at the first operation showed 
no gross abnormality. 


Menstrual Cycle 


The relationship between the type of menstrual cycle and the occurrence of ectopic 
pregnancy was not particularly informative, as 95 patients (86.3 per cent) had what could 
be considered cycles of normal frequency and duration. It was interesting to note that one 
patient menstruated regularly on a 21-day cycle, which is usually associated with sterility. 


Amenorrhea 


A history of amenorrhea is considered a valuable diagnostic aid and was presert in 77 
of our patients (70 per cent); 28 patients had five weeks’ amenorrhea, 27 patients had six 
weeks,’ 11 patients had seven weeks,’ 6 had eight weeks,’ and 5 patients had over eight weeks’ 
amenorrhea. Thirty-three cases (30 per cent) gave no history of amenorrhea, the vaginal 
bleeding beginning with the regular menstrual period or in the ensuing weeks. 


Symptoms 


The most outstanding symptom in these patients was lower abdominal pain. It was 
present in all but one case, which proved to be an unruptured interstitial pregnancy discov- 
ered accidentally upon laparotomy. The pain was described as sharp in character and re- 
ferred to the affected side in 69 patients (62 per cent). It was dull in character and not 
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localized in either lower quadrant in 34 patients (30 per cent), and it was referred to the 
unaffected side in 6 patients. Pain in the lower back was present in 30 patients, and pain 
in the scapular region was noted in 15 patients, all of whom proved to have massive collec- 
tions of free blood in the abdomen. 

Mild feeling of faintness with gradations of severity up to complete syncope was pres- 
ent in 39 patients (35.4 per cent), several of which occurred while the patient was in bed. 
This is a very valuable aid to diagnosis, as it strongly suggests intra-abdominal bleeding. 

Menstrual irregularity either following or without amenorrhea was present in all pa- 
tients except 12 (10.9 per cent) with dark chocolate-colored vaginal bleeding being noted at 
some time in 90 patients (81.8 per cent). This latter type of vaginal discharge which is 
associated with the slow shedding of the uterine decidua has become one of the more valuable 
symptoms which we use in diagnosis. In 19 patients there was heavy vaginal bleeding simu- 
lating abortion, but this usually was a later manifestation. 

Nausea and vomiting occurred in association with the pain in 35 patients (30 per cent). 
The other gastrointestinal symptoms, such as diarrhea, tenesmus, etce., were found in only 6 
patients. Bladder symptoms of irritation, frequency, and dysuria were noted in. 13 patients 
(11.8 per cent). 

Physical Findings 


Temperature and pulse records on admission conform for the most part with the gen- 
erally accepted picture in these patients. Eleven patients registered subnormal temperatures 
and 3 patients had temperatures exceeding 100.3° F. The remaining 96 patients had oral 
temperatures not exceeding 100.3° F., with 80 per cent of the entire series not exceeding 
99.3° F. Ninety of the patients (81 per cent) showed increased pulse rates over 80 per minute, 
with 30 per cent registering rates over 100 per minute. Admission systolic blood pressure 
readings were not remarkable except for about 25 per cent of cases lying below 100. Rapid 
falls in systolic pressure when recorded at half-hour intervals proved extremely helpful in 
diagnosis and early intervention in treatment. This has now become routine in our care of 


suspected cases. 
Signs 

Pallor was a noticeable feature on examination in 77 patients (70 per cent). Ab- 
dominal tenderness was found in almost all of the patients, it being localized to the affected 
side in 72 patients. Cullen’s sign, present in 2 patients, was a rare accompaniment, as is 
generally known (Way*). Pelvic findings showed a soft cervix in 39 patients (35.4 per cent), 
enlargement of the uterus in 51 (46.3 per cent), brownish vaginal discharge in 81 (73.6 per 
cent), and a palpable extrauterine mass in 103 patients (93.6 per cent). The mass was defi- 
nitely unilateral in 97 (88.1 per cent) of the patients and, in addition, encroached on the 
cul-de-sac in G8 (61.8 per cent). Pulsation of the uterine vessels, acute tenderness on move- 
ment of the cervix, Chadwick’s sign, and patulous cervix were noted, but in a small per- 
centage of patients. 


Hematology 


Preoperative blood studies were not complete in every case, often because of the obvious 
diagnosis and the urgency of the condition. Our experience in 85 cases showed a hemoglobin 
of less than 60 (Sahli) in 38 per cent of the cases and a red blood count of less than 3,000,000 
in 23 per cent’of the cases. The true blood depletion after a smart hemorrhage failed to show 
up quickly in these estimations, often taking up to forty-eight hours to become evident through 
the hemoglobin or red blood count. 

Contrary to the generally considered view, leucocytosis may be extremely high in these 
cases and cannot be taken as an index to pelvic inflammatory disease in the differential diag- 
nosis. The leucocyte counts were elevated above 10,000 in 49 per cent of the cases studied, 
and in one case rose to 22,000. As has been pointed out by Farrar,5 leucocytes are increased 
in the presence of hemorrhage and no great diagnostic aid was received from these estima- 
tions. Sedimentation rates also proved to be more confusing than helpful. 
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Except for a consistent fall in red blood cell and hemoglobin estimation on repeatedly 
daily counts as an indicator of progressive blood loss, we have had little assistance in diag- 
nosis from blood studies. They can be used to more advantage as an indication for replace- 
ment of the blood by transfusion both preoperatively and postoperatively. 


Transfusions 


Blood transfusions were given before the operation to 10 patients, and during or after 
the operation to 53 other patients, 15 receiving more than one transfusion. Thus transfusion 
was given to 57 per cent of the patients, and accounts in no small way for the reduction of 
shock in these patients. Forty-one patients (37.3 per cent) showed preoperative shock, while 
only 13 (11.8 per cent) displayed postoperative evidence of shock. 


Location 


Although it is usually accepted that either tube may be affected with equal frequency, 
in our series in 70 patients (63.6 per cent) the ectopic was on the right side, and in 40 
patients (36.3 per cent), on the left. At operation 22 patients (20 per cent) were unruptured, 
although in 4 patients leakage was present through the distal end of the tube. Sixty-seven 
(60.9 per cent) were demonstrably ruptured, and 21 patients (19 per cent) had partially or 
completely aborted. It was not always possible to locate the point of original nidation but, 
from operative and pathologic findings, in 67 cases (60.9 per cent) it was in the ampullar por- 
tion of the tube, in 32 cases (29 per cent) in the isthmus, and in 7 cases (6.3 per cent) in 
the interstitial portion of the tube. The latter is considerably higher than most observers 
have recorded (Urdan®). Of those in the interstitial portion of the tube, 2 were unruptured. 
In 3 cases the mass was entirely outside the tube; these cases were classified as abdominal, 
although none was proved primary in that site. One case was not recorded and there were 
no cases of ovarian pregnancy. 

Treatment 


Early operative interference, after proper preparation for replacing blood loss has been 
made, is the treatment of choice. Thirty-six of our patients (32.7 per cent) were operated 
upon within four hours of admission. Thirty additional patients (27.2 per cent) had received 
operative treatment within twenty-four hours, and another 15 patients (13.6 per cent) before 
forty-eight hours had elapsed. In total, 73.5 per cent of the patients were treated within 
forty-eight hours of admission, while 29 patients had delayed operations, usually because of 
the obscurity of diagnosis. 

The establishment of the most propitious time for operation in some of these cases 
can demand a nicety of surgical judgment which is exacting. This arises in the differentia- 
tion between pure peritoneal shock and the general effects of a hemorrhage which is rapidly 
increasing. We have seen several cases in which the initial shock at perforation was so pro- 
found as to preclude operation until that shock was treated adequately, while the slowly 
bleeding patient may lose a large quantity of blood into the abdomen before developing the 
signs of shock due to hemorrhage, and will withstand immediate operative interference much 
better. 

Surgical removal of the affected tube, along with the ovary on the same side, was done 
in 74 patients (67 per cent). In 34 patients (30 per cent) the ovary was left, and in 2 pa- 
tients neither the tube nor the ovary was removed. It is imperative that both adnexal areas 
should be examined at operation. The usual procedure is to control the bleeding from the 
affected side and then scrutinize the opposite tube and ovary. Although not encountered in 
this series, bilateral ectopics are reported and should be excluded. 


Concomitant Operations 


As a general principle, other elective operations are not undertaken at the time of op- 
eration for ectopic pregnancy. It has been our opinion that minimal surgical intervention in 
the presence of hemorrhage, shock, and possible infection is the proper method of dealing with 
this emergency. Excluding the operation for suspension of the uterus, which was done in 45 
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cases and which is often indicated to prevent the uterus becoming adherent posteriorly, 44 
other operations were done in this series. On analysis, 19 of these operations were indicated 
and 25 were elective. Two of the patients who died were among those classified as the elective 
group, but otherwise the morbidity and duration of hospitalization was not materially differ- 
ent from the entire series. 

Diagnostic curettage was performed in 13 patients (11.8 per cent). The procedure is 
far from being diagnostic although the finding of decidua without chorionic villi is suggestive 
of ectopic. As pointed out by Te Linde,? decidua-like changes in the endometrium are some- 
times seen in the absence of pregnancy, and one’s interpretation of such a finding should be 
guarded. 

Siddall and Jarvis,8 and others have pointed out that the duration and amount of vaginal 
blood loss are the factors which are responsible for the presence or absence of decidua on 
curettage. The sooner curettage is done after the bleeding begins, the more likely one is to 
find decidua. There is a point in the course of the condition when a ‘‘dry scrape’’ results 
which should likewise be highly suggestive of ectopic as the decidua may be completely shed 
and the necessary stimulation for regeneration is absent because the products of conception 
still maintain their activity. Later in the old or missed ectopic the findings of premenstrual 
or interval endometrium may be positively misleading, as has been our experience. There- 
fore, curettage is only of absolute value when chorionic villi are found, as it shows the presence 
of an intrauterine pregnancy. 

Diagnostic colpotomy was performed in 10 cases. Free blood was found in 8 patients 
with the fetus being delivered through the colpotomy wound in one of these patients. The 
value of this procedure is only in differentiating collections of pus and blood. There is no 
excuse for using it to differentiate between two such conditions as ovarian cyst and ectopic, 
in which laparotomy is indicated in both. A negative needling or colpotomy does not exclude 
ectopic, and in our series of 10 patients, 7 had a very stormy postoperative course, which we 
felt was partially due to the introduction of infection into such a fertile field for growth. If 
this procedure is done routinely in every case, it will undoubtedly confirm the diagnosis in a 
high percentage of cases, but the introduction of infection into an otherwise clean case out- 
weighs the value of a procedure which is usually not. necessary. 

Friedman and Aschheim-Zondek tests were carried out so infrequently in this series that 
no conclusions can be drawn from the findings. 


Postoperative Course 


Of the entire series 84 patients (76.3 per cent) had a smooth uncomplicated convales- 
cence. Twenty-six patients (23.7 per cent), as judged by protracted periods of fever, shock, 
and definite complications and morbidity, were recorded as having stormy postoperative courses. 
Nine patients (8.1 per cent) showed chest complications, such as pneumonia, bronchitis, atelec- 
tasis, and tuberculosis. Nine patients (8.1 per cent) had wound infections with one case of 
dissolution of the wound. Eight patients had urinary tract infections, while 4 patients de- 
veloped postoperative ileus and 4 patients had peritonitis, 3 of the latter comprising our 
mortality. The average postoperative stay in hospital was 15.1 days. 


Pathology 


The pathologic findings reported decidua-like reaction in the tube of 81 patients (73 per 
cent), with chorionic villi in various stages of activity in 96 patients (87 per cent). Associated 
pelvic inflammation, acute, chronic, or tuberculous, was present in 22 patients (20 per cent), 
and other pathologic findings such as fibroids, ovarian and parovarian cysts, endometriosis, 
hydro- and hematosalpinx, were present in 27 patients (24.5 per cent). 


Mortality 
There were three deaths in the series for a mortality of 2.72 per cent. These deaths oc- 


curred on the third, fifth, and twelfth postoperative days, two being from generalized 
peritonitis, and the other from shock and peritonitis. 
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The first was a patient, 40 years of age, who was admitted for a plastic repair with a 
history of menstrual irregularity for three years. During the course of the repair under 
general anesthesia, the patient’s general condition rapidly deteriorated and a laparotomy was 
done at once. The abdomen contained over 1,000 ¢.c. of blood, and a ruptured isthmice preg 
nancy close to the uterus was found. Subtotal hysterectomy and salpingo-oophorectomy was 
done and transfusion given as soon as possible. There was of necessity some delay as it was 
before the days of blood banks, and her blood group had not been typed preoperatively. She 
died on the fifth day of generalized peritonitis. 

The second patient died of postoperative shock and anemia. She had been admitted six- 
teen hours before operation to the medical ward with a high fever and a history of diarrhea, 
nausea, and vomiting. During the day her condition became rapidly worse, with a fall in 
blood pressure and signs of intraperitoneal fluid. At operation, a ruptured ectopic preg- 
nancy was found, and the tube and ovary removed. In spite of three transfusions she never 
recovered from shock and died on the third postoperative day. 

The other death was due to generalized peritonitis, ileus, dissolution of the wound, and 
terminal pneumonia on the twelfth day. Both tubes and one ovary were removed at operation 
and the uterus was suspended. At operation there was extensive evidence of a pre-existing 
bilateral pelvic inflammation. The postoperative course was extremely stormy with paralytic 
ileus and distention developing and, finally, dissolution of the wound. Salpingectomy of the 
unaffected side in this case was classified as an elective operation in spite of the inflammatory 
lesion, in a sense justifying its removal. 

Thus, two fatalities resulted in patients subjected to operative procedures in excess of 
the truly necessary lifesaving measures, in one case purely by accident but in the other in an 
effort to save a second laparotomy at a later date. It is, indeed, in our experience, much bet- 
ter to treat only the primary condition when dealing with extrauterine pregnancy. 

It is of interest to note that we have had no deaths in the past seven years which have 
seen the establishment of the blood bank and the increasing use of sulfonamides. Of the two 
factors the blood bank is probably more important, as rapid replacement of blood and the 
administration of serum for shock are lifesaving. 


Case Reports 


1.—Ecetopic tubal pregnancy following subtotal hysterectomy. 

Mrs. M. K., aged 36 years, was admitted to The Montreal General Hospital on Aug. 16, 
1936. The menstrual history was relatively normal. She had been married at the age of 
22 years and at 25 years had had a normal full-term child. Six years later she had been 
treated for a spontaneous three months’ abortion in this hospital. At that time a fibroid 
was felt in the uterus. For the next four months she had had frequent, irregular, profuse, 
and prolonged periods, which resulted in a general decline in the patient’s health. On April 
18, 1931, she was readmitted to hospital, transfused, and five days later had a supracervical 
hysterectomy performed for a degenerated, necrotic, infected leiomyoma. The adnexa were 
normal and were not removed. She made an uneventful recovery and was perfectly well 
until the readmission in 1936. 

Complaints on this admission were vaginal bleeding and brownish discharge intermit- 
tently for three weeks, associated with dull aching pain in the right lower quadrant and loin 
during the same period. , 

On examination the patient appeared somewhat pale. The pulse was 96 per minute, 
fair volume; the temperature was 98.2° F., and the blood pressure 117/70. The chest was 
clear. The abdomen was rounded, inclined to flabbiness, with a, lower abdominal midline 
scar. Deep abdominal palpation in the suprapubic region elicited a moderate degree of 
tenderness. Pelvic examination showed a cystic mass bulging into the cul-de-sac with elicited 
crepitations suggesting a collection of blood. 

Laparotomy was performed under general anesthesia. Numerous adhesions covered the 
pelvic basin. On freeing these, a large hemorrhagic mass about the size of a clenched fist was 
elevated from. the region of the right adnexa. This was removed and the abdomen closed in 
layers without drainage. The left tube and ovary appeared normal. 
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Pathologic Report.—‘‘ Sections show fragments of Fallopian tube and ovary embedded 
in blood clot. which is partially organizing. In one section several edematous chorionic 
villi are seen in the clot and in the adjacent fixed tissue there is a decidual reaction. No 
fetus is seen.’’ 

Diagnosis.—Ketopie tubal pregnancy. 


Fig. 1.—Case 1.—Mrs. M. K. Ectopic pregnancy after supracervical hysterectomy. Section of 
Fallopian tube showing placental tissue. 


CASE 2.—Ectopic pregnancy in a tuberculous Fallopian tube. 

Mrs. J. 8., aged 28 years, was admitted to The Montreal General Hospital, on Feb. 8, 
1937, with complaints of pain in the lower abdomen, amenorrhea of two months, faintness, 
loss of strength, and pain in the abdomen on deep breathing. Menstrual history was normal. 
She was married at the age of 26 years and had had no pregnancies or abortions. The last 
normal period was December 5, and early in January she had experienced morning nausea. 
On January 15 she had developed a sharp pain in the left lower quadrant which lasted a few 
hours and subsided, leaving moderate soreness in the abdomen, associated with dysuria and 
pain in the rectum on defecation. Subsequently she had two similar attacks of pain, the last 
occurring on the day of admission and being very severe, with associated fainting. 

On admission she appeared pale, and evidently was in severe abdominal pain. Exam- 
ination revealed a weak pulse, 100 per minute, with a blood pressure of 85/65. Abdominally 
there was some fullness in the lower abdomen with definite tenderness in the left lower 
quadrant. Blood count showed: red cells, 2,500,000; hemoglobin,.46 per cent; white cells, 
12,000. Urinalysis was negative. A diagnosis of ruptured tubal pregnancy was made. 

Two hours after admission the abdomen was opened under cyclopropane anesthesia. On 
opening the abdomen, fresh blood under pressure gushed out. A ruptured ectopic pregnancy 
was found in the left tube with the fetus lying in the blood clot. The tube was removed with- 
out the ovary. The right tube was palpated and nothing abnormal was noted although the tube 
was not examined visually. No effort was made to clear the abdomen of clots as the patient ’s 
condition was precarious. Transfusion was given on the table and the immediate condition 
was fair. Twenty-four hours after operation the temperature rose to 101.2° F., and it re- 
mained at that level for twenty days. Blood transfusion was given on three occasions, 1,500 
e.c. in all. In spite of all treatment, the postoperative course was extremely stormy, with 
chills, fever, and marked distention. 
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Nine days postoperatively the pathologist reported: ‘‘Specimen consists of left Fal- 
lopian tube 9 cm. in length and the fetus 3.5 cm. in length. Sections show two conditions— 
blood clot, chorionic villi, and decidual reaction in the Fallopian tube. There is also extensive 
tuberculosis involving the mucosa of the tube.’’ 

Diagnosis.—Ectopic tubal pregnancy, with coexistent tuberculosis of the Fallopian 


tube. 


Fig. 2.—Case 2.—Mrs. J. S. Ectopic pregnancy in a tuberculous Fallopian tube. Section of the 


tube showing chorionic villi and two tubercles. 


Fig. 3.—Case 2.—Mrs. J. S. Fallopian tube mucosa showing chronic inflammation and tubercle 
(lower left). 


| 
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After three weeks there was definite improvement in the condition of the patient, the 
temperature subsiding to a daily rise of 99.2° F. Report of x-ray of chest was as follows: 
‘‘There is evidence of a lesion in the right apical region which would indicate tuberculosis. 
There is pleural thickening over the left apex, and in the extreme outer right infraclavicular 
region there is an area suggestive of pleural thickening possibly associated with a parenchymal 


lesion. ’? 
The patient was discharged to a sanatorium on the twenty-sixth postoperative day. 


She was subsequently seen in October, 1938, twenty months postoperative. X-ray of chest 
was clear. Periods were normal and general condition was good. She was to receive twelve 
more months of sanatorium care. Following this she made a complete recovery. 


Summary 

1. One hundred and ten eases of pathologically proved ectopic pregnancy 
are reviewed. 

2. The incidence of ectopic pregnancy is 1 in 79 operative gynecologic cases 
in our series. : 

3. Our findings substantiate the opinion that ectopic pregnancy is more 
frequent in the long-sterile or relatively sterile woman. 

4. Previous laparotomy, abortion, and pelvic inflammation contribute 
to the incidence of ectopic pregnancy. 

5. Pain, menstrual irregularity, brownish vaginal discharge, and fainting 
were the cardinal symptoms recorded. 

6. Blood transfusion is a most important adjunct to surgical treatment. 

7. Diagnostic curettage is of doubtful value. <A ‘‘dry scrape’’ may be help- 
ful. 

8. Diagnostic colpotomy was of limited application and increased the post- 
operative morbidity. 

9. Surgical intervention should be limited to the treatment of the primary 
condition. 

10. Mortality of 2.72 per cent is reported and discussed. 

11. Two unusual cases are reported and illustrated. (a) Ectopic tubal 
pregnancy following subtotal hysterectomy. (b) Ectopie pregnancy in a tuber- 
culous Fallopian tube. 

Acknowledgment is made to Dr. A. D. Campbell for advice and assistance in prepara- 
tion of the material; to Col. C. V. Ward, R.C.A.M.C., who operated upon Case 2; and also to 
Dr. J. E. Pritchard for preparation of pathologic material. 
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PUERPERAL INFECTION* 
Etiologic, Prophylactic, and Therapeutic Considerations 


R. Gorpon Dovue.as, M.D., ANp Davis, NEw York, N. Y. 


(From the Department of Obstetrics and Gynecology, New York Hospital and 
Cornell University Medical College) 


RIOR to the year 1936, bacteriologic studies of patients with puerperal and 
postabortal infections were of value primarily from epidemiologic and 
prognostic points of view. With rare exceptions, such as antisera for the 
Pneumococeus and Clostridium welchii, there were no specific therapeutic 
agents available, and treatment was essentially supportive and empirical. We 
consider that these studies, however, were very well-justified and frequently 
of great value for the above reasons. Exogenous infecting organisms, such 
as the hemolytic streptococcus, Staphylococcus aureus, and pneumococcus, were 
recognized early, and corrective measures could be instituted to prevent their 
recurrence and the spread of the infection to the healthy patient. With the 
advent of the sulfonamides and antibiotic agents, however, a therapeutic 
necessity, not previously present, arose for the bacteriologic investigation of 
patients with serious infections. This need is often so urgent that it is eon- 
sidered advisable at this time to review the results of our bacteriologie in- 
vestigations in the past, in the hope that this experience may be of help in the 
future, especially when treatment is indicated prior to the determination of 
the causative organisms responsible for infection. This need is accentuated 
by repeated observations suggesting the specificity and value of therapeutic 
agents in the early developmental stage of the infection in contrast to their 
relative ineffectiveness in advanced infections. This use of past experience 
cannot supplant, of course, future bacteriologic investigations for several rea- 
sons such as differences in specificity of two valuable agents like penicillin and 
sulfadiazine. 
Material 
A brief review of national, local, and institutional experience is cited to illustrate 
trends in mortality caused by infection as well as the incidence of morbidity and puerperal 
infection. The bacteriologic laboratory records of 1,000 patients with puerperal or post- 
abortal infection occurring during the years 1935 to 1943, inclusive, were analyzed. The 
results of studies of the uterine lochia and blood are tabulated. One hundred and eighty- 
three patients with puerperal or postabortal infection developing during the year 1944 were 
investigated from the point of view of associated factors occurring during pregnancy, 
labor, or the puerperium that may have been primarily responsible for the infection. Pro- 
phylactic measures that have been employed are discussed. Present-day therapy is briefly 
presented and a number of illustrative case records shown graphically. Daily! has stated 
that the death rate from puerperal infection in the United States remained essentially 
*Presented at a meeting of the Chicago Gynecological Society, March 16, 1945. 
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constant in the birth registration area of the United States from 1915 to 1935, while in 
the succeeding years, up to and including 1941, deaths from infection decreased 50 per cent, 
most of the decrease occurring before the sulfonamides were in general use. The total 
puerperal mortality rate in New York City, as indicated in Fig. 1, is now about one-third 
of what it was ten years ago.2 It is significant to note, however, that there is no statis- 
tically significant decrease in the puerperal septicemia rate during the same period of time. 
In fact, in 1944, puerperal infection deaths amounted to almost one-third of the total deaths 
as compared to one-sixth in 1935. It may also be noted that the highest rate of deaths 
caused by puerperal infection occurred during the year 1942. In other words, the very 
gratifying improvement in the New York maternal mortality has been effected to a large 
extent by a decrease in the deaths from all other causes. This same observation was made 
in 1940 in a report wherein it was noted that the 1939 puerperal infection rate was re- 
duced but 17 per cent compared with the average rate from 1931 to 1935, whereas the 
other causes of puerperal mortality were reduced from 33 to 59 per cent. 


Puerperal Mortality 1935-1944 
Rate per 1000 live births in New York City 
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Fig. 1. 


In the New York Lying-In Hospital there were 15 deaths from puerperal or post- 
abortal infection during the years 1933 to 1944, distributed as shown in Table I. In the 
first period there was an average of one death in 1,321 from infections following term or 
premature delivery, as compared to one death in 7,955 in the second period. The death 
rate in the second period then, excluding the abortion deaths, is only one-sixth of that 
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incurred during the first period. In Table II the number of deliveries per year with the 
number of cases of puerperal infection and morbidity and their respective percentage inci- 
dence are tabulated. The standard of morbidity used is based upon a fever of 38°C. 
(100.4° F.) or more, persisting over twenty-four hours or occurring in any two twenty-four- 
hour periods during the puerperium, excluding the first twenty-four hours post partum. 
The temperature is taken and recorded every four hours except at 2:00 a.m. With a pro- 
gressive increase in the total number of deliveries, a significant decrease in the number 
of cases of infection and those morbid is evident. In Fig. 2 the percentage incidence of puer- 
peral infection and total morbidity are expressed graphically. An average of the first two 
years compared to the last two years reveals the rate of the latter to be approximately 
one-half the former with a progressive drop in the intervening years. 


Percentage Incidence of Puerperal Infection and Morbidity 
New York Lying-In Hospital 
1944 


i=] 


Puerperal 
infection 
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Fig. 2. 


TABLE I, DEATHS FROM PUERPERAL INFECTION, 1933-1944 


following Cesarean section 
10,569 deliveries 4-year period 1933-1936; following vaginal delivery 

postabortal 

following Cesarean section 
23,864 deliveries 8-year period 1937-1943) following vaginal delivery 

postabortal 
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These data indicate a progressive decrease in the total deaths from puerperal infec- 
tion in the country as a whole, but no significant decrease in New York City. Also, the 
incidence of infection and morbidity in the New York Lying-In Hospital shows a very 
definite decrease amounting to approximately 50 per cent. The decrease in infection mor- 
tality in this institution is even more striking. The reason the New York City experience 
does not conform to national and institutional trends is not immediately clear. Undoubt- 
edly, a study of the comparable rates in other cities and institutions throughout this 
country would reveal evidence indicating similar conclusions. The improvement, where 
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it exists, is undoubtedly due, to some extent, to the employment of the newer chemothera- 
peutic agents at our disposal. More important, however, as indicated by the New York 
City figures, is a fundameptal improvement in the practice of obstetrics. The inference is 
obvious that puerperal infection mortality can be decreased appreciably. 


TABLE II, Morsipiry. INpDooR SERVICE. 1, 1932-DeEc. 31, 1944. 
FULL-TERM AND PREMATURE DELIVERIES 


PER CENT 
TOTAL PUERPERAL TOTAL PUERPERAL PER CENT 
YEAR DELIVERIES INFECTION MORBIDITY INFECTION MORBIDITY 
1932 777 69 100 8.88 12.87 
1933 2,620 228 293 8.70 11.18 
1934 2,637 296 361 11.22 13.68 
1935 2,659 239 285 8.99 10.61 
1936 2,653 229 305 8.64 11.39 
1937 2,732 197 270 7.43 9.88 
1938 2,925 197 260 6.80 8.88 
1939 2,771 184 220 6.70 7.90 
1940 2,913 159 210 5.95 7.20 
1941 2,890 177 235 6.15 8.13 
1942 3,151 182 272 5.80 8.63 
1943 3,250 151 204 4.67 6.30 
1944 3,232 161 218 4.98 6.74 


TABLE III. RESULTS OF UTERINE CULTURES IN 1,000 PATIENTS WITH PUERPERAL INFECTION 


Number of cultures obtained 1,166 
Cultures with no growth 68 
Number of cultures with positive findings 1,098 
Number of organisms isolated 2,096 
Number of cultures with one organism 438 
Number of cultures with multiple organisms 660 


TaBLE IV. RESULTS OF UTERINE CULTURES IN 1,000 PATIENTS WITH PUERPERAL INFECTION 


INCIDENCE OF ORGANISMS NO. PER CENT* 
Anaerobic nonhemolytic streptococcus obligatory and facultative 769 70.0 
Aerobic nonhemolytic streptococcus 230 20.9 
Staph. albus 225 20.5 
B. coli 150 13.7 
Aerobic alpha streptococcus (viridans) 144 13.1 
Anaerobic diphtheroids 135 12.3 
Anaerobic staphylococcus 121 11.0 
Aerobic diphtheroids 66 6.0 
Alpha prime hemolytic streptococcus 51 4.6 
Anaerobic gram-negative rod 47 4.3 
Lactobacillus 37 3.4 
Staph. aureus 31 2.8 
Beta hemolytic streptococcus 30 2.7 
B. welchi 22 2.0 
Anaerobic alpha streptococcus 13 pe 
B. aerogenes 12 0.9 
B. proteus 6 0.5 
Gonococcus 2 0.1 


Micrococcus tetragenus, B. coli (anaerogenic) 
B. alkaligenes, Friedlander’s bacillus 
B. subtilis (one each) 5 


*Calculated as to percentage of strains to number of positive cultures. 


General facts pertaining to the study of the results of uterine cultures in 1,000 pa- 
tients with puerperal infection are shown in Table III. In Table IV the incidence of 
various organisms is shown. The percentage figures are based upon the incidence of each 
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organism to the number of positive cultures. The predominance of nonhemolytic (espe- 
cially anaerobic) strains of streptococci is striking. The virulence of these strains is 
relatively low compared with the hemolytic strains which were found much less frequently. 
In fact, the incidence shown of these latter strains is undoubtedly abnormally high, be- 
cause patients harboring this type of infection were often subjected to more than one 
culture. The same statements apply to the Staph. aureus. 

In Table V the results of blood cultures are shown. Slightly over 17 per cent revealed 
a growth of one or more organisms. The relatively high incidence of alpha (viridans) 
strains of streptococci is partly explicable by repeated cultures in several patients whose 
pregnancy and puerperium was complicated by subacute bacterial endocarditis. 


TABLE V. RESULTS OF BLOOD CULTURES IN 1,000 PATIENTS WITH PUEKPERAL INFECTION 


524 Blood cultures obtained from 295 patients (17.17% positive) 
90 Positive blood cultures yielding 98 organisms 
434 Cultures. No growth 


Organisms Number* 
Alpha streptococcus (viridans) 30 
Anaerobic nonhem. streptococcus (including facultative) 22 
B. coli 14 
Staph. albus 
Beta hem. streptococcus 6 
Aer. nonhem. streptococcus 6 
Anaerobic diphtheroids 3 
Anaerobic alpha streptococcus 2 
B. aerogenes 2 
Staph. aureus 1 
Aerobic diphtheroids I 
B. proteus l 
Anaerobic gram-neg. rod (unidentified ) 1 
Chromogenic gram-neg. rod 1 
B. subtilis l 


*Also approximate percentage. 


With the exception of the two occasions where a chromogenic gram-negative rod and 
Bacillus subtilis were recovered, and possibly also in some of the cases where the Staph. 
albus and diphtheroids were isolated, all strains are probably pathogenic. From the results 
shown in Table VI it becomes apparent that more positive blood cultures were obtained 
from patients whose labor was terminated by operative means as compared to those with 
spontaneous deliveries. In view of the greater trauma in general in the former group, 
this is as might as expected. 


TABLE VI. RESULTS OF BLOOD CULTURES IN 1,000 PATIENTS WITH PUERPERAL INFECTION 
22.5% of blood cultures obtained from patients following operative delivery were positive 
8.5% of blood cultures obtained from patients following spontaneous delivery were positive 


A study of the causative organisms, recovered in cultures of the uterine lochia and 
the blood, indicate that the great majority are those that are found so frequently in the 
lower genital tract in both the pregnant and nonpregnant adult woman. These instances 
represent autogenous sources of infection in contrast to the smaller group of exogenous 
infections caused by the Escherichia B. coli, hemolytic streptococcus, etc. Numerous studies 
have established the sources of infection in this latter group (hemolytic streptococcus in- 
fections), and they have been reviewed recently by Studdiford.4 Some difference of 
opinion exists with respect to C. welchii and related organisms. The subject was reviewed 
by Sadusk and Manahan5 in 1941, who expressed the opinion that the organism may be 
found normally in the vagina, but that it is not a permanent inhabitant. Our own experi- 
ence has been that these strains are not found in the normal vagina. 
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The endogenous infections constitute an entirely different problem. ‘The ordinary 
principles of aseptic technique will do nothing to decrease their incidence. They are, on 
the other hand, inherently related to fundamental factors associated with pregnancy, labor, 
delivery, parity, race, age, social and economic status, ete. 


Underlying Causes of Puerperal Infection 
New York Lying-In Hospital - 1944 


183 patients with puerperal infection | 


|No cause - 52| |Hemorrhage - 38 | |Cesarean nection - 36 | Prolonged Labor -26 
Anemia ................ Elect. Low Fiap............... Spontaneous Delivery..11 
Hemorrhage......... 6 Classical............ 14 Operative 

Hem. + operation...13 Low Flap with Labor...... 8 

" + retained Extra Peritoneal.......... 5 

products.......... 8 
Operative Delivery - 19 Retained Products - 12| 
Fig. 3. 


We have reviewed the cases of puerperal and postabortal infection occurring in the 
New York Lying-In Hospital for the year 1944 with this in mind. Situations, such as race, 
age, and parity, are not included because they are uncontrollable. There was a total of 
183 cases of puerperal and postabortal infection which are illustrated in Fig. 3. About 
one-fourth of these patients were private, whereas one-third of all patients in our institu- 
tion are private, indicating a small decrease in the incidence of the disease in private 
patients. In 52 there was no obvious apparent cause, although in some instances there 
was a mild or moderate anemia, possibly inaccuracies in measurement of blood loss, or 
other unrecognized factors, but the infections were invariably mild. In 31 of these pa- 
tients the fever (38° C.) lasted for two days, in only five did it extend for more than four 
days, and in only one instance did it last as long as eight days. Thirty-eight occurred in 
patients with anemia or hemorrhage with or without an operative delivery. In these cases 
the hemoglobin was below 70 per cent (10 grams) or the blood loss exceeded 600 c.c. 
Bickerstaff,6 Pastore,? and others have pointed out that even milder degrees of anemia and 
less blood loss may be primarily responsible for puerperal infection. The cesarean section 
group of 36 represents an incidence of puerperal infection of 30 per cent where this method 
of delivery was employed. With one exception, the duration of labor in the group with 
double-flap operations was between nine and thirteen hours. In the extraperitoneal group 
it was invariably longer. The prolonged labor group arbitrarily includes those whose 
labors extended beyond thirty hours. In only one instance did the labor last longer than 
eighty-five hours. While there were only 19 in the ‘‘operative group,’’ many other pa- 
tients, as indicated in this chart, had operative deliveries. 


Prophylactic Measures That May Be Employed to Prevent 
The Development of Puerperal Infection 


Measures that tend to decrease the incidence of this disease are most im- 
portant from every point of view. Even with sulfadiazine and penicillin avail- 
able, one may be unable to check infections, especially if they are in an 
advanced state or have extended to the peritoneum or veins. We have pre- 
viously observed instances where the first positive blood culture was obtained 
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after several days of adequate sulfonamide treatment, and where a thrombo- 
phlebitis first became apparent after seven days of sulfadiazine therapy, which 
was given for other reasons. It is not necessary to record at this time other 
instances where this drug or penicillin has been employed unsuccessfully in 
fulminating infections or late in the course of the disease. In the light of 
these observations, then, one cannot countenance an attitude of carelessness 
based on the impression that that infection, if it does develop, can be con- 
trolled by the newer therapeutic agents. 

The’ prevention of exogenous infections will be considered briefly because 
they have been referred to so frequently during the past ten to fifteen years.°™ 
They can be divided into two bacteriologie groups. First, the hemolytic strep- 
tococeus, the Staph. aureus, pneumococcus, and other pyogenic organisms not 
usually found in the cervix or vagina. These are brought to the genital tract 
of the patient by the hands of the patient, by attendants, professional or other- 
wise, both directly or indirectly. The aseptic technique devised must block 
at every point the possibility of this method of transmission by protection of 
the patient from upper respiratory infections, especially during the last tri- 
mester of pregnancy, and by a rigid technique throughout labor, at the time 
of delivery, and post partum. The principles employed require adequate mask- 
ing of all attendants throughout labor as well as actually at the time of de- 
livery. Surgical technique, facilities for isolation, segregation, and general 
cleanliness of the institution should be beyond reproach. The routine admin- 
istration of sulfonamides to all patients in labor or during the puerperium was 
suggested by Hoare. An incidence of 1 per cent of puerperal infection caused 
by the hemolytic streptococcus in this area’ would hardly seem to justify 
such a procedure except possibly at times when upper respiratory infections 
are of epidemic proportions. 

The second group of exogenous organisms include the gram-negative bacilli, 
Cl. welchit, and some strains of streptococci whose normal habitat is in the 
gastrointestinal tract. These organisms are introduced into the genital tract 
during examinations, at the time of various diagnostie or therapeutic proce- 
dures, and most frequently during the more difficult operations aimed at de- 
livery. On occasion, the genital tract may be contaminated from urine when 
there is an accompanying urinary tract infection. Infection caused by these 
organisms can only be prevented by skillful technique, the avoidance of vag- 
inal delivery in the presence of serious dystocia, and by the control of urinary 
tract infections. 

Endogenous infections constitute by far the largest group encountered, 
and also the most difficult to control. The organisms are already present in 
the vagina at the onset of labor. Observations of patients with normal and 
prolonged labor indicate that : 


1. The process of infection actually commences with the onset of labor in every patient. 
2. The rapidity with which infection develops is accelerated greatly if the membranes 


are ruptured. 
3. The rate of development of infection is not dependent on the quality of the labor. 


4. In the great majority of patients, labor terminates before clinical signs of infec- 
tion develop. 
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5. An exudate is frequently present in the genital tract before there is any febrile mani- 
festation of infection. In fact, if labor is terminated shortly after the appearance of the 
exudate there may be little or no elevation of temperature or pulse, even though the infection 
is quite extensive. 

6. If labor continues sufficiently long with ruptured membranes, clinical signs of infec- 
tion will always occur even in the absence of pelvic examinations or other possible outside 
sources of infection. 

7. The development of intrapartum infection does not imply that the postpartum course 
will be febrile, or the patient classified as having morbidity by any of the standards com- 
monly employed. 

8. If, following premature rupture of the membranes, no labor whatever develops and 
the patient is kept at rest in bed, then infection is unlikely to occur. 


It is apparent, then, if the above statements are true, that the application 
of aseptic principles, no matter how rigorously they are practiced, will not 
necessarily prevent the development of infection. On the other hand, Fig. 3 
illustrated a number of associated conditions that greatly increased the inci- 
dence and accelerated the rate of development of infection. Practical experi- 
ence in many institutions indicates that the incidence of infection can be 
greatly reduced if, in addition to strict aseptic precautions, the following con- 
ditions are fulfilled : 


1, Anemia is successfully treated during pregnancy. 

2. Excessive blood loss (or anemia) is restored immediately post partum, irrespective of 
the development of shock. 

3. Prolonged labor is anticipated when indicated, and analgesics employed judiciously in 
such circumstances. 

4. Trauma is minimized. 

5. Cesarean section, with rare exceptions, should be performed electively or after not 
more than 8 to 12 hours of labor. 

6. Lacerations are repaired with the application of accepted surgical principles. 

7. Operations are properly timed and restricted to those patients with adequate 
indications. 

8. Retained portions of the placenta are removed immediately after completion of the 
third stage of labor. 

9. Intercurrent disease should be eliminated or controlled, if possible, before the on- 
set of labor. 


We all hope that a high order of obstetric practice embracing these prin- 
ciples is being carried out currently in specialized institutions throughout this 
country. One has only to attend maternal mortality meetings in any of our 
large cities, however, to hear repeated case histories presented where such is 
not the case. The problem is, however, being attacked successfully in many 
communities at this time. 

In order to approach the ‘‘irreducible minimum”’ as far as incidence of 
infection is concerned, we must go still farther. A logical approach would be the 
introduction of antiseptic or germicidal agents into the vagina during labor. 


Mayes,13 Brown,14 Ziegler,15 and others have expressed enthusiasm and advanced 
evidence interpreted as indicating efficiency for the procedure. The first-mentioned author16 
has recently circularized a questionnaire to the Diplomates of the American Board of 
Obstetrics and Gynecology, and from an analysis of the data concludes that vaginal in- 
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stillations of different antiseptic solutions are being commonly and successfully employed, 
for the stated purpose. Our own experimental, clinical, and statistical evaluation of the 
method indicates that equally, or more, satisfactory results may be obtained without in- 
stillations. Connally17 has approached the problem from another point of view and found 
that 5 mg. per day of stilbestrol, administered during the hospital period of the puerperium, 
reduced the incidence of morbidity to less than one-third that of a control group of pa- 
tients not receiving this drug. Because of undesirable effects, chiefly the inhibition of 
lactation, the author did not advocate the adoption of the method, but rather presented 
the study as representing an interesting endocrinologic observation. An obvious inference 
would be its use in patients where lactation is contraindicated or undesirable for various 


reasons, 


During the past two years we have been employing sulfadiazine orally 
or intravenously in patients who were having a prolonged labor, and in those 
patients in whom a prolonged labor was contemplated. The records have not 
as yet been subjected to statistical analysis, but it is hoped that this will be 
accomplished and reported in the near future. This approach was instituted 
after discovering that the drug was relatively of little value if administration 
was deferred until clinical signs of intrapartum infection had developed. We 
have never observed any diminution in the amount or other changes in the 
characteristics of the exudate in the genital tract when sulfadiazine was 
started after such frank signs of infection had already developed. It is our 
impression that this method has been relatively successful, and broader indi- 
eations for its use during labor or immediately thereafter, to include other 
conditions referred to in Fig. 3, is now being contemplated. Limited obser- 
vations with penicillin have indicated that it may be equally or more useful, 
either alone or in conjunction with sulfadiazine, for this purpose. Hae and 
Hubert'® and Hac’® have recently presented experimental evidence indicating 
the prophylactic value of both drugs, but the superiority of penicillin in the 
treatment of experimental C. welchu intections in animals. 

The question immediately arises as to the advisability of employing sulfa- 
diazine in all labors. A very definite objection to such a routine is presented 
by the difficulty we have encountered in alkalinizing the urine during labor, 
which is essential to minimize toxie and obstructive changes in the kidney pro- 
duced by the sulfadiazine. Large quantities of sodium bicarbonate orally and 
one-sixth molar lactate intravenously in patients with long labors have seldom 
raised the pH of the urine above 6.5. The reason for this phenomena is not 
clear, and is the subject of a special investigation at this time. It is necessary, 
however, when this drug is given, to measure urinary output, examine all 
specimens of urine microscopically in addition to the frequent administration 
of parenteral fluids and glucose. If these precautions are carefully adhered to, 
the adoption of this measure as a routine would impose an almost unsurmount- 
able problem to the average already understaffed delivery floor. In addition, 
it is entirely unnecessary for the great majority of patients, and, in our opinion, 
it should be restricted to those patients with definite indications. Again it 
should be emphasized that it must be employed early, before any signs of in- 
fection are present, for the best results, 
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Treatment of Puerperal and Postabortal Infection 


The results obtained in the treatment of this condition may be at times so 
dramatic that the doctor is impressed with his ability as a therapist, and this 
may in some eases result in an attitude whereby some of the principles involved 
in prophylaxis are not always invoked. Such circumstances cannot be too 
strongly condemned. Best results are always obtained when the development 
of infection is prevented and, while curative treatment is essential, necessary. 
and most important, it is always a reflection, to some extent at least, of failure 
in the application of the proper prophylactic measures. 

Fortunately, during recent years our therapeutic armamentarium has been 
greatly augmented. Of the older measures, however, we still feel that blood 
transfusions and other antianemic measures, maintenance of proper electrolyte 
and fluid balance, intestinal drainage, adequate nutrition, rest, posture, and 
appropriate surgery still play a very important role. Following a period of 
trial with the newer agents, we now employ only two of them, sulfadiazine and 
penicillin. Experience with the former has been extensive and with the latter 
very limited. In general, sulfadiazine is of very definite value in hemolytic 
streptococcus and colon bacillus infections. It is probably of some value if 
given sufficiently early in infections caused by both aerobie and anaerobic 
strains of alpha and gamma streptococci, and in those caused by Staph. aureus. 
It is of questionable value when thrombophlebitis or peritonitis is present, al- 
though it may prevent the spread of infection in some instances. In other words, 
its therapeutic effect is not only dependent on the nature of the infecting or- 
ganism, but also on the type of pathologic process present. Penicillin is com- 
pletely ineffective in infections produced by the colon, aerogenes and other 
gram-negative bacilli and also in streptococci of intestinal tract origin. It 
probably exerts a favorable effect on most of the other organisms commonly 
encountered, which are illustrated in Table IV. Recovery from a puerperal 
hemolytic streptococcus septicemia, unsuccessfully treated with sulfathiazole 
and sulfadiazine, following relatively small dosage of penicillin, has been re- 
ported by Mitchell and Kaminester.2° Again, as in the case of sulfadiazine, 
however, it may be relatively ineffective in advanced extensive infections. 

The problem of mixed infections where gram-positive cocci and gram- 
negative bacilli are present, which are most frequently encountered following 
difficult deliveries and induced abortions, deserves special attention. Because 
of differences of specificity of the drugs, both penicillin and sulfadiazine should 
be employed. Experience gained at maternal welfare meetings and from 
other sources suggests several shortcomings in therapy that, in retrospect, ap- 
pear very obvious. These may be summarized as follows: 


1. Failure to recognize intrapartum and postpartum infection early, which delays treat- 
ment. 


2. Underestimation of blood loss and failure to give prophylactic transfusions when 
indicated. 


3. Failure to recognize signs of peritonitis which are often called distention, paralytic 
ileus, acute dilatation of the stomach, ete., which consequently delays therapy. 


4. The performance of cesarean section after many hours of labor. 
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5. Late commencement, inadequate dosage and alternation of different compounds in 


sulfonamide therapy. 

6. Discontinuance of sulfonamide therapy because of symptoms of the disease inter- 
preted as evidence of toxic reactions. 

Individual illustrated case reports serve to demonstrate the effect of the 
newer therapeutic agents employed in conjunction with older methods of 
therapy. 


Prolonged Labor Complicated by 
Intrapartum Infection 


110 -% 
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Vagina- 


Aer. diphtheroid 
An. non-hem. strep. 
* gram neg. rod 

Pneumococcus 
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o 


Fig. 4. 


CasE 1.—The first is that of a 22-year-old Negro woman, gravida ii, para 0, referred to 
the hospital after approximately forty-eight hours of labor in the home. The clinical course is 
depicted in Fig. 4. Her antenatal course had been unremarkable and the serology was nega- 
tive. Labor began on Feb. 14, 1945, at 1:00 a.m., and was of good quality until 9:00 a.m., 
when the cervix was 4 em. dilated and soft, as determined by a vaginal examination. Sedation 
was employed and the labor became desultory. Another vaginal examination was performed 
on Feb. 15, 1945, at noon, and the cervix was reported to be thick, tough, and still 4 em. 
dilated. At 3:00 P.M. a purulent vaginal discharge was observed, although no history as to 
time of rupture of the membranes was obtained. The temperature was 39° C., and the 
patient was transferred at 11:00 p.m., Feb. 15, 1945, following two days of labor, to the New 
York Hospital. Examination on admission revealed a somewhat exhausted, dehydrated woman 
of stated age in desultory labor with the head well engaged and the cervix 5 cm. dilated, thick, 
and with a firm consistency. Intravenous fluids (glucose and molar lactate) and sulfadiazine 
were started. Because of the exhaustion, rectal ether was administered to effect rest. The 
following morning the temperature was 39° C. and the sulfadiazine was supplemented with 
penicillin at the rate of 200,000 untis per day in divided doses. Labor was stimulated, further 
analgesics withheld, and the patient delivered spontaneously, with a small second-degree lacera- 
tion, twenty-four hours after admission. The infant weighed 2,700 grams and was in fair 
condition. A large amount of purulent, odoriferous vaginal discharge was passed immediately 
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following delivery. The penicillin was discontinued on the third, and the sulfadiazine on the 
fourth, postpartum day, as there had been no elevation of temperature since delivery. Vaginal 
cultures on admission and at delivery revealed a mixed infection as recorded. The baby died 
on the third day of life with evidence of peritonitis and pneumonitis, and a pneumococcus was 
cultured from the blood during life, and from the peritoneal cavity at autopsy. It would 
appear most probable that the combined therapy was definitely indicated and efficacious in the 
control of this serious infection. The febrile reaction that occurred following the discontinu- 
ance of the medication might have been avoided if the therapy had been continued longer. 
Unfortunately, penicillin was not started in the baby immediately after birth because of its 
apparently satisfactory condition. 


Operative Delivery 
Manual Removal of Placenta 
Intrauterine Infection 
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Fig. 5. 


Case 2.—The second case is that of a 22-year-old white primigravida (Fig. 5) whose 
antepartum course was entirely uncomplicated. Labor commenced spontaneously and the 
patient was delivered without operative intervention thirteen and one-half hours later. The 
placenta could not be expressed and a manual removal became necessary. On the first day 
postpartum the patient began to run a febrile course, and on the following day sulfadiazine 
was commenced. A uterine culture at this time revealed a Str. viridans present in the lochia. 
On the third day, because of increasing signs of infection, penicillin was started at the rate 
of 100,000 units per day and the sulfadiazine was discontinued. She received a 500 c.c. trans- 
fusion of red blood cells on the fourth day. The febrile reaction continued and on the eighth 
day the penicillin was increased to a rate of 180,000 units per day, and a culture of the 
lochia at this time showed only an anaerobic nonhemolytic streptococcus. The penicillin was 
continued until the twelfth day after delivery but there was no definite beneficial effect noted 
during the course of the disease. The Str. viridans disappeared from the lochia during treat- 
ment, but the anaerobic nonhemolytic streptococcus persisted. Recovery was complete and the 
pelvic organs were normal at the time of discharge. 


CasE 3.—Fig. 6 illustrates the clinical course of a white primigravida, 28 years of age, 
who had an uncomplicated antepartum course. She was delivered by low forceps of a living 
infant, after 103 hours of desultory labor. A long labor was anticipated and, accordingly, 
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sulfadiazine was started early, 22 Gm. being administered during the course of her labor. 
Following delivery she developed a moderate febrile reaction for the first time, and sulfa- 
diazine was continued for four days without apparent therapeutic effect. At this time, peni- 
cillin, in a dosage of 120,000 units per day, was started, and during the next two days very 
definite improvement occurred. The uterine culture showed an anaerobic nonhemolytic strepto- 
coccus and anaerobic diphtheroids, while the blood and urine cultures were negative. The 
absence of fever during this unusually long labor with ruptured membranes is striking, and 
can, we believe, be attributed to the early administration of sulfadiazine, It did not, however, 
prevent the development of a febrile course during the puerperium. The evidence is suggestive 
that penicillin was more effective than sulfadiazine after the infection was definitely 
established. 
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Fig. 6. 


Case 4.—The next patient (course is illustrated in Fig. 7) was 38 years of age and was 
admitted to the hospital for ten days, five weeks before delivery, because of a history of pre- 
mature rupture of the membranes, Leakage of amniotic fluid could not be demonstrated 
clinically or by laboratory procedures. She was readmitted three weeks later and delivered 
spontaneously after a five-hour labor. A postpartum hemorrhage of 1,000 ¢.c. occurred three 
hours after delivery, which was treated by transfusion of both plasma and whole blood. A 
febrile reaction commenced on the day of delivery and continued for the first three days 
postpartum. On the evening of the third day sulfadiazine was started, but it was stopped the 
following morning after only 4 Gm. had been given in order to observe the effect of penicillin. 
At this time penicillin was commenced intramuscularly and the temperature promptly re- 
turned to normal limits where it remained. From the point of view of evaluating these drugs, 
we believe the small amount of sulfadiazine administered can be disregarded and the satisfac- 
tory response attributed to penicillin. 


CASE 5.—A patient, 40 years of age, para 0, gravida iii, had an antepartum course com- 
plicated by pyelitis. The clinical course is illustrated in Fig. 8. The membranes ruptured, 
according to the history obtained, thirty-six hours before the onset of labor, which lasted only 


Pulse 


Penicillin 


Sulfadiazine 


110 
H 100 C. “A, 
2 80 | 39 
10 38 
37 
36 
Units 
Total 545,000 units | 
& 
rs Bacteriol 
acterio 
Blood - No growth 
8 Total4gm. Urine- * * 
« 
an mo) 


DOUGLAS AND DAVIS: PUERPERAL INFECTION 


Spontaneous Delivery 
Premature Rupture Membranes - 5 Weeks 
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three and one-half hours and was terminated spontaneously. She had a fever of 38.6° C. at 
the time of admission, and definite evidence of intrapartum infection. The blood loss was 
estimated at 500 ¢.c. and accordingly, following delivery, she was transfused with whole blood. 
The placenta showed an acute placentitis. Treatment with sulfadiazine was instituted from 
the second to the seventh postpartum day without apparent effect. For this reason penicillin 
therapy was instituted from the fifteenth to the twentieth day with an apparent satisfac- 
tory clinical result. There was some pneumonitis developed, probably as a result of small 
pulmonary emboli. A vaginal culture on admission showed an aerobic nonhemolytic strep- 
tococcus and Staph. albus and the uterine culture during the early puerperium revealed the 
presence of an anaerobic nonhemolytic streptococcus. There was no growth in the urine or 
blood. The fall of the fever, following a rather long period when the temperature reached or 
exceeded 39° C. each day, coincided with the penicillin therapy. Certainly in this instance one 
can say positively that the sulfadiazine was of no value. This may be partially accounted for 
by the fact that the infection was well established before any therapy was instituted. 
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Fig. 9. 


CasE 6.—The clinical course of a white primipara, 35 years of age, whose pregnancy 
was complicated by pre-eclampsia and myoma uteri, is illustrated in Fig. 9. An elective 
classical cesarean section was performed and the postoperative course was satisfactory and 
uncomplicated for the first fourteen days. She then developed an elevated temperature with 
localized and severe pain in the region of the myoma. Forty-eight hours after the onset of 
fever, sulfadiazine was started and continued for six days without apparent effect. At this 
time, penicillin in divided doses was commenced at the rate of 120,000 units per day, with a 
gradually decreasing dosage during the following ten days. The sulfadiazine had no clinical 
effect, but during the penicillin therapy the temperature dropped abruptly and definite 
clinical improvement was noted. Bacteriologic studies were unsatisfactory because the 
first temperature did not appear until the fourteenth day after delivery, at which time 
uterine cultures were impractical. After the institution of sulfadiazine therapy, a Staph. 
albus only was cultured from the vagina. Blood cultures were negative. Incidentally, this 
patient subsequently developed urticaria and a skin rash, apparently as a result of the 
penicillin, 
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Case 7.—A 35-year-old white multipara was admitted to the New York Lying-In Hos- 
pital, on December 5, 1943, complaining of chills, fever, pain in the lower abdomen, and 
vaginal bleeding. The last menstrual period occurred two months previously. Seven days 
before admission, the patient attempted to induce an abortion, and vaginal spotting con- 
tinued up until the time of admission. The clinical course during the 135 days of her hos- 


pitalization is illustrated in Fig. 10. She was acutely ill at the time of admission, with 
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exquisite tenderness in the left lower quadrant, and the suggestion of a mass in that 
region was present. The uterus was enlarged to the size of a two and one-half months’ 
pregnancy. Sulfadiazine and parenteral fluids were commenced. The abdomen was 
markedly distended and tender, nausea developed, and it became necessary to pass a 
Miller-Abbott tube. Repeated transfusions and continuous oxygen therapy were instituted. 
Clinically, it was thought that she had a more or less generalized peritonitis and some 
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bronchopneumonia. On the twenty-first day after admission a left McBurney incision was 
made over the mass in the lower abdomen and a fibrous type of peritonitis with some 
purulent exudate was encountered. Drainage was established. Because of her critical 
condition and the lack, of response to sulfadiazine, penicillin therapy was then instituted. 
Later, the presence of a diaphragmatic abscess on the right side was recognized, and on 
the forty-sixth day the first stage drainage of this abscess was effected and the second 
stage carried out six days later. Pus was obtained. During the following month the 
course continued quite stormy but the temperature gradually returned to normal. It is 
interesting to note that for a time fecal drainage was present from both the abdominal 
and diaphragmatic drainage sites, and that she also developed a purulent vaginal discharge 
134 days after being hospitalized. She was treated with adequate doses of sulfadiazine 
from the first to the eleventh day and again from the nineteenth to the twenty-eighth 
day after admission. Penicillin was started with daily doses of 200,000 units from the 
thirty-seventh until the fifty-third day of illness. Sulfadiazine was given from the fifty- 
sixth to the sixty-third day, and again from the sixty-ninth to the seventy-fifth day after 


admission. 

Vaginal cultures showed a B. coli and an anaerobic and nonhemolytic streptococcus. 
Many blood cultures were negative, and only one showed the presence of diphtheroid bacilli. 
The culture from the peritoneum and subdiaphragmatic abscess showed B. coli, and on some 
occasions a Staph. albus and nonhemolytic streptococcus. A careful study of the clinical 
course of this patient leaves no doubt but that the penicillin and sulfadiazine did not alter 
the clinical course of the disease. In view of the mixed type of infection, however, it would 
have been better to have employed both agents simultaneously. 


Summary 


Evidence has been presented indicating a decreased puerperal infection 
mortality in the United States, amounting to approximately 50 per cent during 
recent years, as compared to previous experience, while in New York City these 
rates remain essentially the same, despite a decrease in total maternal mor- 
tality during the past decade to one-third the former rate. In the New York 
Lying-In Hospital both the incidence of puerperal infection and the mortality 
associated with this condition have shown a progressive and very significant 
decrease. 

The bacteriologic data obtained from the study of 1,000 patients subjected 
to investigation’ is presented in tabular form. It indicates that the great ma- 
jority of infections occurring during the puerperium and postabortal period 
are endogenous in origin, and caused for the most part by different groups of 
nonhemolytic streptococci. 

An analysis of underlying conditions responsible for the development of 
infection, such as hemorrhage, anemia, prolonged labor, cesarean section, other 
operative procedures, ete., is shown graphically. 

Prophylaxis of infection is shown to be far more important than the treat- 
ment of the disease once established. Measures aimed at the prevention of 
exogenous infections and their successful employment are illustrated. In en- 
dogenous infections preventive means are discussed in more detail, including 
methods of avoiding underlying causes as well as actually preventing the in- 
vasion of organisms when unavoidable situations arise. 

Lastly, treatment is discussed including the employment of the newer 
chemotherapeutic and antibiotic agents. A number of case records with the 
pertinent information shown in graphic form are presented. 
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Conclusions 


1. Maternal mortality caused by puerperal infection has not uniformly 
decreased as much as mortality due to other causes. 

2. Prevention of infections is much superior to any known curative agent 
in reducing mortality. 

3. Exogenous pyogenic infections may be largely eliminated by the rigid 
application of a comprehensive technique designed to prevent the inoculation 
of these organisms from the upper respiratory tract or other source into the 
genital tract of the patient. 

4. Some autogenous infections will develop irrespective of the application 
of the most rigorous aseptic routine. 

5. The incidence of endogenous infections may be decreased by the con- 
trol and restoration of blood loss, the limitation, better timing, and more skill- 
ful employment of operative procedures, the judicious use of analgesic agents, 
and other measures referred to. 

6. It is our opinion, based on experience but not proved conclusively, that 
sulfadiazine, given early during long labors and under certain other circum- 
stances, will decrease the incidence of infection. 

7. Sulfadiazine or penicillin given early may be efficacious, while late in 
the course of disease they may be relatively ineffective. 
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Discussion 


DR. H. CLOSE HESSELTINE.—Dr. Douglas has presented a challenge to the obste- 
tricians to improve maternal mortality by reducing deaths from puerperal infections. As 
he has adequately illustrated, maternal mortality from infection can be reduced through 
better bacteriologic studies and an understanding of bacteriologic therapies. 

In over fourteen and one-half years that the new Chicago Lying-in Hospital has 
functioned, there have been 31 deaths due to infection in over 40,000 hospital deliveries 
(exclusive of the abortions and ectopics). There were 19 due to puerperal infection, and 
12 to nongenital causes. Ten of the 12 nongenital infections occurred in the first seven 
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years, and 13 of the 19 puerperal sepsis deaths occurred in the first seven years. Thus, 
there has been an appreciable reduction in deaths due to infection in the last seven years. 
This improvement may be credited in part to freer use of blood transfusions, improvement 
in the treatment of peritonitis, and, finally, the introduction of sulfonamides and penicillin. 

No one would take exception to the essayist’s emphasis upon the virtues, if not the 
method, of prophylactic measures in the prevention of puerperal infection, but, as he has 
demonstrated, many of the infections which occur in properly managed obstetric services 
are those of an endogenous source. Since many pregnant women carry organisms in the 
vagina which may become pathogenic under certain conditions, it is an additional challenge 
to determine pathogenicity and therapy for such endogenous infections. 

I agree wholeheartedly with the essence of Dr. Douglas’ statement that ‘‘infection 
actually commences with the onset of labor in every patient,’’ but would stress that per- 
haps some of the bacteria invading the uterine cavity serve a physiologic function. Con- 
sequently, the bacterial invasion in labor is like a time bomb. As a rule there is a certain 
interval of safety before the danger arises. Part of the improvement in our maternal 
infections can be found in the better management of labor, the avoidance of exhaustion, 
and in the elimination of those procedures which contribute to prolonged labor. Labor 
must not be shortened at the expense of increased hazard to the individual. Douglas and 
Stander some time back reported on the increased hazard to the mother by the premature 
rupture of membranes and prolonged labor. The relationship of prolonged ruptured mem- 
branes to intrapartum and postpartum infection, as well as to intrapartum fetal infection, 
needs further investigation. 

Dr. Douglas’ emphasis upon the election of cesarean section within an early period 
of labor needs no further elaboration. 

Positive blood cultures, in our experience, are more significant than intrauterine 
cultures, for there may be several organisms obtained by culture from the uterine cavity. 
It is advisable when taking intrauterine cultures also to make a direct smear, for then one 
may obtain an idea as to the preponderance of a type of organism. If Cl. welchii are 
found in this early period, treatment can be introduced at a proper time, whereas the delay 
for a laboratory report may be serious for the patient. 

I would like to ask Dr. Douglas what criteria he used to differentiate between his facul- 
tative and obligatory anaerobic nonhemolytic streptococci. 

We have not used sulfonamides prophylactically during labor, as anaerobic streptococci 
and many other pathogenic bacteria do not respond to this drug, and also because there are 
certain hazards to the sulfonamides. Because penicillin has been limited up to the present 
time, we have not used it prophylactically. Both penicillin and sulfonamides, if used pro- 
phylactically, should be given in sufficient dosage at sufficiently regular intervals and for 
sufficiently long time to make sure that there will not be an infection developed later by 
organisms which may have become somewhat resistant to such therapeutic agents. 

For improvement in the country as a whole, laboratory technicians must have ad- 
ditional training and employ established procedures. Bacteriologic findings will be more 
significant, and upon this data will depend the management of infected patients, 


DR. THEODORE J. MORRIS.—Puerperal infection still ranks as the largest cause 
of maternal death in the United States. Prevention is the aim of all, and this is best 
accomplished by good obstetrics. The principles of preserving the general immunity, 
saving blood, avoiding trauma, and following a good aseptic technique still stand as our 
chief aid in preventing infection. 

From Dr. Douglas’ report it is clear that the chief contributing factors to puerperal 
infection in his clinic are prolonged labor, anemia or blood loss, cesarean section, and 
operative obstetrics. This likewise holds true in our cases, and any reduction in these 
factors helps to reduce the incidence of puerperal infection. 

I would like to again stress the value of blood transfusions. To me, it is of ines- 
timable value. Because of our blood bank, we at Cook County Hospital have been able 
to administer blood frequently and unstintingly, and this seems to me to have been tre- 


mendously effective. 
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We at Cook County Hospital attempted some time ago to evaluate the effectiveness of 
the sulfonamides in the treatment of puerperal and postabortal infections by treating 
alternate cases with it. Intrauterine cultures were taken in all cases, and we divided 
the cases on a clinicopathologic basis into the following types: 


Type I. Limited to the uterus, vagina, or perineum, 
Type II. Involving pelvic cellular tissues, tubes, pelvic peritoneum or veins. 
Type III. Associated with generalized peritonitis and septicemia. 


We further classified them into ‘‘severe’’ and ‘‘mild.’’ A ‘‘severe’’ case is de- 
scribed as one in which the patient had a fever for eight or more days, or a temperature 
of 102° F. on two or more days. 

This study substantiates what has come to be well known, namely, that cases in 
which the infection is limited to the uterus or parametrial structures usually recover, but 
those with adnexal involvement have a long or stormy course. Generalized peritonitis 
cases, bacteremias, or septicemias, have a high mortality. From this series, I must say 
frankly, the use of the sulfonamides in full-blown puerperal infection did not seem to be 
effective. 

Penicillin has only recently become available for our general. use at Cook County 
Hospital. The patients on whom it has been used, however, have been seriously ill with 
severe infections. Because of the rapidity with which a drop in fever has been obtained 
and the quick improvement in the condition of the patients, I feel the results in the use 
of penicillin have been striking. 


DR. K. EILEEN HITE.—I am not an obstetrician, but a bacteriologist who is greatly 
interested in studies of anaerobic infections in relation to obstetric infections. 

In regard to Dr. Douglas’ contention that most infections occur at the time of the 
onset of labor, we have obtained some cultures which tend to support that point of view. 
We have found a variety of organisms in normal postpartum intrauterine cultures. I would 
like to emphasize the importance of specific bacteriologic diagnosis of puerperal infections, 
and I agree with Dr. Douglas that the response of different organisms to the different 
chemical and therapeutic entities is different; hence the need for detailed bacteriologic 
studies of intrauterine infections. 


DR. DOUGLAS (Closing).—One question was asked, namely, how to differentiate 
aerobic from anaerobic strains of streptococci. If a culture fails to grow on the surface 
of blood agar plates and does grow in anaerobic media, we designate that strain ‘‘an- 
aerobic.’’ This may not necessarily be strictly correct from a bacteriologic point of 
view because on subsequent cultivation the strain in question may grow in the presence 
of some oxygen. ‘‘Microaerophilic’’ would oftentimes be a more appropriate term. The 
designation, however, from a clinical point of view is satisfactory. On the other hand, 
all strains of streptococci that are cultured initially in the presence of oxygen are classified 
as aerobic. 

Dr. Hesseltine said that he agreed with the statement that infection starts with the 
onset of labor in every patient. There is a biologic change in the genital tract that is 
dependent upon the onset of labor, that facilitates the invasion of organisms in both ma- 
ternal and fetal tissues. The change may be associated with a local acidosis caused by 
muscular activity and circulatory changes. Certainly the rate of development of infection 
is favored by rupture of the membranes. This, however, is not the most fundamental 
change, because infection usually does not develop with premature rupture of the mem- 
branes in the absence of labor if the patient is at rest in bed. Infection will develop if 
labor is sufficiently prolonged in the absence of any type of examination. 

I am pleased that Dr. Morris stressed the value of blood transfusions in the treatment 
of infections. I would again like to emphasize its value when administered early before 
clinical signs of infection appear when there is evidence indicative of a low hematocrit or 
hemoglobin level. 


° 
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AN ANALYSIS OF THE OBSTETRIC ACTIVITIES IN HOSPITALS 
OF COOK COUNTY DURING 1944* 


CHARLES NEWBERGER, 8.B., M.D., Cuicaco, ILL. 


(From the Division of Maternal and Child Hygiene, Illinois Department of Public Health, 
Springfield, Illinois) 


APERS have been presented before this Society from time to time dealing 

with the experience of a particular hospital in any one or two phases of 
obstetric concern. There have been discussions on individual topies such as 
toxemia, cesarean section, incidence of ectopic pregnancy, maternal or fetal 
mortality, or morbidity, in so far as they related to the institution in which 
the essayist had a personal interest. There has been no attempt at an inclusive 
study of the many and varied facets of obstetric practice as they appear in 
all of the hospitals with which the members of this Society are affiliated. The 
main purpose of this presentation, therefore, is to give an over-all picture of 
obstetric activities in all hospitals of Cook County during 1944. Furthermore, 
because Cook County has one-third of the total number of hospitals in the 
State, and the number of births in the County was 55 per cent of the total 
for the State, an analysis of the figures for the County reflects fairly closely 
the facts for the State of Illinois as a whole. 

This study was made from the monthly reports submitted to the Division 
of Maternal and Child Hygiene of the Illinois Department of Public Health 
by the 236 hospitals in the State which provide obstetric care. These hospitals 
are distributed in 74 of the counties of the State; 28 counties have no hospital 
facilities for obstetric patients. Births in hospitals of Cook County during 
1944 totaled 69,823; of these, 57,210 (45 per cent) were in the 64 Chicago hos- 
pitals, and 12,613 (10 per cent) were in the 14 hospitals of other areas in Cook 
County. 

Table I groups the hospitals according to the number of births, and shows 
the number of hospitals and the total births in each group. 

It is noted that Cook County has approximately one-half of all the hos- 
pitals in the State which delivered 350 or more births during the year. 

Table II presents in detail the clinical activities of hospitals in Cook County 
in each birth class, grouping the data under three main headings: mothers, 
infants, and mortality. 

It is noted that as the number of births in the hospital increases there is 
a higher per cent of operative procedures, from 12.8 to 34.7 (Fig. 1); a pref- 
erence for the low cervical cesarean section as against the classical operation 
(Fig. 2) ; and a more frequent employment of transfusion, from 0.4 to 3.0 (Fig. 
3). The maternal mortality and the stillbirth rate per 1,000 births has a down- 
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TaBLE I. HOSPITALS GROUPED ACCORDING TO NUMBER OF BIRTHS DuRING 1944 


REST OF TOTAL FOR TOTAL FOR 
CHICAGO COOK COUNTY | COOK COUNTY ILLINOIS 
NUMBER OF NUMBER OF NUMBER OF NUMBER OF 
HOSPITALS HOSP. | BIRTHS | HOSP. | BIRTHS | HOSP. | BIRTHS| HOSP. | BIRTHS 
With less than 50 births 2 47 2 47 21 577 
With 50 to 149 births 5 471 4 380 9 851 36 3,549 
With 150 to 349 births 9 2,309 9 2,309 61 14,844 
With 350 to 499 births 5 2,030 5 2,030 22 8,937 
With 500 to 999 births 2° 16,475 5 3,581 26 «20,056 63 45,809 
With 1000 or more births 22 35,878 5 8,652 27 44,530 33 =53,158 
Total 64 57,210! 14 12,613 78 69,823} 236 126,874 
Per cent Fil 45.0 5.9 10.0} 33.0 55.0 
TABLE II. SraristicAL DATA FOR HOSPITALS IN CoOK COUNTY GROUPED IN BIRTH CLASSES 
LESS THAN 50-149 150-349 350-499 500-999 1000 OR 
50 BIRTHS BIRTHS BIRTHS BIRTHS BIRTHS MORE B. 
(2) (9) (9) (5) (26) (27) 
CLINICAL ACTIVITY NO.| % | NO. % NO. % NO. % NO. % NO. % 
I. Mothers 
A. General 
1. Delivered in hosp. 45 840 2284 2008 19854 44048 
a. Spontaneous 42 | 93.3 | 737 | 87.7 | 1799} 78.8 | 1437] 71.6 |13843 | 69.7 130611 | 69.5 
b. Operative 3 6.7 | 103'| 12.3 485 | 21.2 571] 28.4 | 6011 | 30.3 |13437)| 30.5 
2. Abortions ] 14 20 41 551 1476 
3. Eetopie pregnancies 4 2 8 38 143 
B. Complications 48| 5.7 163} 7.1 7.1 | 1738| 8.8] 4506} 10.2 
1. Infection 39 4.6 75 3.3 64 3.2 776 3.9 | 2082} 4.7 
2. Toxemia 3} 0.4 1.9 0.9 | 558] 28] 1365} 3.1 
3. Hemorrhage 5 0.6 44 1.9 60 3.0 389 2.0 | 1016 2.3 
4. Other 1 0.1 1 15 0.1 43} 0.1 
C. Operative procedures 107 | 12.8 533 | 23.3 646 | 32.0 | 6543 | 33.0 115313] 34.7 
1. For deliv. of infant 3 6.7 | 103 | 12.3 485 | 21.2 571| 28.4 | 6011] 30.3 |13437]| 30.5 
a. Forceps 2 4.4| 89] 10.6 409 | 17.9 494 | 24.6 | 4938 | 24.9 |10866| 24.7 
(1) Low 2 4.4.) U7 9.2 382 16.7 459 | 22.9 | 4604 | 23.2 |10088| 22.9 
(2) Mid 6 0.7 25 1:1 24 Ae 315 1.6 665} 1.5 
(3) High 6| 0.7 2 0.1 11 0.5 19 0.1 113} 0.3 
b.. Cesarean section l 2.2 7| 0.8 42} 1.8 63} 3.1 736| 3.71 1643] 3.7 
(1) Low cervical 26, 1.1 24] 1.2 387} 1.9 | 1097} 2.5 
(2) Classical 1 2.2 7| 0.8 15 0.7 37 1.8 320 1.6 487} 1.1 
(3) Porro ] 2 0.1 29 0.1 59 0.1 
e. Breech extract. 6 0.7. 25 ye | 11 0.5 256 1.3 728 17 
d. Version & extract. 6 0.3 3 0.2 64 0.3 152| 0.3 
e. Destructive 1 0.1 3 0.1 17; Oa 48; 0.1 
2. For other purposes 4} 0.5 48; 2.1 75| 3.6 | 532] 2.7 | 1876| 4.2 
a. Mechanical induct. 8 0.4 8} 0.4 35 0.2 124| 0.3 
b. Removal of plac. 5| 0.2 39; 1.9 113] 0.6 221) 0.5 
e. Uterine packing 1} 0.1 7| 0.3 1 81/ 04] 194] 0.4 
d. Transfusion 3 0.4 28 1.2 27) 1.3 303 1.5 | 1337] 3.0 
II. Infants 
1. Born in hospital 47 851 2309 2030 20056 44530 
Live births 47 | 100.0 | 826:| 97.1 | 2250] 97.4 | 1984} 97.7 |19675 | 98.1 |43619} 98.0 
2. Premature births 2 35] 4.1 81) 35 77| 3.8 895} 4.5 | 1633] 3.7 
3. Injured in birth 4} 0.5 7{ 0.3 7| 0.3 46| 0.2 118; 0.3 
III. Mortality* 
1. Stillbirths 25 | 29.4 59 | 25.6 46 | 22.7 381} 19.0 911} 20.5 
2. Neonatal deaths 13} 153 30} 13.0 35} 17.2 317} 15.8 | 1006] 22.6 
3. Maternal deaths 2 2.4 3 £3 6! 3.0 32} 1.6 76| 1.7 


*Per 1,000 births. 
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Fig. 1.—Per cent of operative procedures by birth classes in Cook County, 1944. 
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ward trend, from 2.4’ to 1.7, and from 29.4 to 20.5, respectively, while the 
neonatal losses per 1,000 births tend to grow higher as the number of births 
increase, from 15.3 to 22.6 (Fig. 4). 
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Fig. 3.—Per cent of transfusions by birth classes in Cook County, 1944. 
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Fig. 4.—Mortality rates per 1,000 births by birth classes in Cook County, 1944. 


Variations in procedures and in mortality rates in the individual hospital 
are striking: spontaneous deliveries range from 14.1 per cent to 99.2 per cent; 
operative cases, from 0.8 per cent to 85.9 per cent; cesarean sections, from 0.6 
per cent to 10.0 per cent. The averages for all the hospitals in the county are: 


| 


376 AMERICAN JOURNAL OF OBSTETRICS: AND GYNECOLOGY 


70.2 per cent, 29.8 per cent, and 3.6 per cent, respectively. The ratio of births 
by cesarean section to the total number of operative deliveries in the county 
is 12.1 per cent; in the individual hospital it reaches from 1.4 per cent to 33.6 
per cent (Fig. 5). The mortality rate of mothers per 1,000 births ranges from 
0.0 (31 hospitals with 16,350 births) to 14.5 (one mother in 69 deliveries), for 
live born infants from 0.0 to 31.7 (9 neonatal deaths in 284 babies), and the 
stillbirth rate ranges from 3.7 to 41.5 (14 stillbirths in 337 babies). The aver- 
ages for the county are 1.7, 20.1, and 20.4, respectively (Fig. 6). 

Table III was prepared for the purpose of comparing the data as they 
apply to the hospitals in Chicago, those in the rest of the county, both of these 
groups as a unit, and all of the hospitals in the State. 

As is to be expected from the large number of births in Cook County, the 
percentages for the County approach closely those given for similar data in 


SratisticaAL DaTA FOR HOSPITALS IN CHICAGO,’ REST or Cook County, ALL OF 


III. 
THE COUNTY, AND IN ILLINOIS 
CHICAGO REST OF COOK| TOTAL FOR | ALL HOSPITALS 
HOSPITALS COUNTY COOK COUNTY IN ILLINOIS 
(64) (14) (78) (236) 
CLINICAL ACTIVITY NO. % NO. % NO. % NO G 
I. Mothers 
A. General 
1. Delivered: in hospital 56609 12470 69079 125534 
a. Spontaneous 39820 | 70.3 8649 | 69.4 | 48469 | 70.2 | 91065 | 72.5 
b. Operative 16789 | 29.7 | 3821 | 30.6 | 20610 | 29.8 | 34469 | 27.5 
2. Abortions 1451 | 1:39 652 | 1:19 | 2103 | 1:33 4386 | 1:28 
3. Ectopic pregnancies 149 | 1:380 46 | 1:271 195 | 1:354 398 | 1:317 
B. Complications 5686 | 10.0 912 7.3 6598 9.5 | 11408 9.1 
1. Infection 2570 4.5 466 =f 3036 4.4 5683 4.5 
2. Toxemia 1745 31 243 1.9 1988 2.9 2944 2.3 
3. Hemorrhage 1326 2.3 188 1.5 1514 2.2 2674 ay 
4. Other 45 0.1 15 0.1 60 0.1 107 0.1 
C. Operative procedures 18994 | 33.6 4151 | 33.3 | 23145 | 33.5 | 38410 30.6 
1. For deliv. of infant 16789 | 29.7 3821 | 30.6 | 20610 | 29.8 | 34469 | 27.5 
a. Forceps 13777 | 24.3 3021 | 24.2 | 16798 | 24.3 | 27404 21.8 
(1) Low 12825 | 22.7 2787 | 22.4 | 15612 | 22.6 | 24698 19.7 
(2) Mid 828 1.5 207 1.6 1035 1.5 2219 1.8 
(3) High 124] 0.2 27| 0.2 151| 02] 487] 0.4 
b. Cesarean section 2107 Bot 385 3.1 2492 3.6 4332 3.5 
(1) Low cervical 1326 | 2.3 208 1.7 | 1534 2.2 | 2082 1.7 
(2) Classical 694 1.2 1.4 867 2131 
(3) Porro 87 0.2 4 91 0.1 119 0.1 
e. Breech extraction 654 1.2 372 3.0 1026 1.5 2166 1.7 
d. Version & extract. 186 0.3 39 0.3 225 0.3 484 0.4 
e. Destructive 65 0.1 4 69 0.1 83 0.07 
2. For other purposes 2205 | 3.9 330 | 2.7 | 2535 | 3.7] 3941 3.1 
a. Mechanical induc. 155 | 0.3 20] 0.2 175 | 0.3 383 0.3 
b. Removal of placenta 304 | 0.5 74 | 0.6 378 | 0.5 535 0.4 
e. Uterine packing 192 0.3 92 0.7 284 0.4 674 0.5 
d. Transfusion 1554 | 2.7 144 1.2 1698 2.5 2349 1.9 
II. Infants 
1. Born in hospital 57210 12613 69823 126874 
Live births 56007 | 97.9 | 12394 | 98.3 | 68401 | 98.0 |124342 | 98.0 
2. Premature births- 2088 3.6 35 5.0 2723 3.9 5394 4.3 
3. Injured in birth 164} 03! . 18] 0.1 182 | 0.3 298 0.2 
III. Mortality* 
1. Stillbirths 1203 | 21.9 219 | 17.4 1422 | 20.4 2532 | 20.0 
2. Neonatal deaths 1174 | 29.5 227 | 18.0 1401 | 20.1 2654 | 20.9 
3. Maternal deaths 98 | 1.7 21 7 119 L7 227 1.8 


*Per 1,000 births. 
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the State. Differences are noted in the figures of the Chicago hospitals as 
compared with the hospitals in the rest of the County, particularly in the 
higher reported incidence of complications, the preference for the low cervical 
over the classical cesarean section, and the more frequent use of transfusions 
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Fig. 5.—Range in obstetric procedures in individual hospitals in Cook County, 1944. 
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Fig. 6.—Range in mortality rates per 1000 births in individual hospitals in Cook County, 1944. 
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in Chicago. An interesting observation is that in Chicago one abortion is re- 
ported for every 39 deliveries, and one ectopic pregnancy for every 380 de- 
liveries, while in the hospitals in the rest of the county, the figures are one in 
19, and one in 271, respectively. 

Each of the three principal complicating hazards was subdivided: the 4.4 
per cent of infections or morbidities were classed as genital in 2.5 per cent; as 
extragenital, in 0.9 per cent; as due to both genital and extragenital causes, 
in 0.2 per cent; and of undetermined etiology, in 0.8 per cent. The 2.9 per cent 
toxemic patients were grouped as pre-eclampsia in 1.8 per cent; as eclampsia, 
in 0.2 per cent; and other toxemias, in 0.9 per cent. Of the 2.2 per cent of 
women who had hemorrhage, 0.6 per cent had antepartum bleeding, 1.3 per 
cent postpartum bleeding, and 0.3 per cent had hemorrhage both before and 
after labor. 

Consideration of maternal and infant losses formed an important part of 
this study. Hospitals in Cook County had a favorable rank among hospitals 
of other counties of the State, with rates per 1,000 births of 20.4 for stillbirths, 
20.1 for neonatal deaths, and 1.7 for maternal deaths; the corresponding rates 
for all the hospitals in the State were: 20.0, 20.9, and 1.8. A visualization of 
these losses by the hospitals of the State and the comparative ranking of the 
74 counties is afforded by the maps in Figs. 7, 8, and 9. 

Maternal deaths, as reported by the hospitals, were checked with the ree- 
ords of the Division of Vital Statistics. Deaths shown only by the Division 
were referred to the hospital for further inquiry. Twenty-six Chicago hos- 
pitals, with 14,673 deliveries, and 5 other hospitals in Cook County with 1,677 
deliveries, making a total of 16,350 births, had no maternal deaths. The num- 
ber of births in individual hospitals of this group of 31 institutions ranged up 
to 1,985. 

An analysis of the causes of maternal mortality and their frequency for 
hospitals in Chicago, Cook County, and the State is shown in Table IV. 


TABLE IV. CAUSES OF MATERNAL DEATHS, AND THEIR FREQUENCY, IN ILLINOIS HOSPITALS 
Durine 1944 


TOTAL OF COOK ALL HOSPITALS 
INTERN. REST OF COUNTY IN ILLINOIS 
LIST NO. CAUSE CHICAGO | COUNTY NO. PER CENT NO. PER CENT 
140-141 Abortion 21 5 26 21.9 44. 19.4 
142 Ectopic if 2 9 7.6 17 7.5 
143-146 Hemorrhage a 2 15 12.6 87 16.3 
144-148 Toxemia i kg 4 21 17.6 38 16.7 
147 Infection 22 6 28 23.5 55 24.2 
145-149 Other Dis. 13 2 15 12.6 29 12.8 
150 Unspecified 5 is 5 4.2 7 21 
Totals 98 21 119 100.0 227 100.0 


It is noted that in this State, infection leads all other causes, being respon- 
sible for 24.2 per cent of all maternal deaths; toxemia and hemorrhage are 
nearly equal in importance, with 16.7 per cent and 16.3 per cent, respectively. 

Although this presentation is concerned with the obstetric activities in the 
hospitals of Cook County, it should be of interest to the members of this 
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Fig. 7.—Stillbirth rate in hospitals of each county of Illinois, 1944. Counties in black, reading 
down, are: Schuyler, Greene, Hamilton, Alexandria. 
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Fig. 8.—Neonatal death rate in hospitals of each county of [llinois, 1944. Counties in black, 


reading down, are: Hancock, Greene, Hardin. 
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TABLE V. COMPARATIVE DATA FoR HOSPITAL AND HOME DELIVERIES IN ILLINOIS DURING 1944 


NEONATAL MATERNAL 
BIRTHS STILLBIRTHS DEATHS DEATHS 
RATE RATE RATE 
PER PER PER PER 
NO. CENT NO. 1,000 NO. 1,000 NO. 1,000 
Hospital deliveries 126,874 90.3 | 2,532 20.0 2,654 20.9 227 1.79 
Home deliveries* 13,686 9.7 518 37.8 367 26.8 22 1.61 
Total for State 140,560 100.0 | 3.050 ff 3,021 21.5 249 HEY aff 


*Of this number, 337 mothers were delivered by midwives, or 0.24 per cent of the total 
number cared for in the state. 


Society to record briefly the salient data of the total obstetric facts in the 
State for 1944. Table V shows that 90.3 per cent of all births in Illinois dur- 
ing 1944 occurred in hospitals, that 9.7 per cent were home deliveries, and that 
0.24 per cent were attended by midwives. It is also noted that home de- 
liveries had a higher stillbirth and neonatal death rate than deliveries cared 
for in hospitals. 

Summary 


By means of tables, graphs, and maps, there is presented a statistical 
analysis of the obstetric activities in hospitals of Cook County during 1944. 
The study has three main headings: mothers, infants, and mortality. 

It is shown that of the 69,079 mothers cared for, 70.2 per cent had spon- 
taneous deliveries; among the 29.8 per cent of those who had operative inter- 
vention for the birth of the infant, there were 24.3 per cent forceps cases, 3.6 
per cent cesarean sections, 1.5 per cent breech extractions, 0.3 per cent version 
and extractions, and 0.1 per cent craniotomies. 

In addition to these 29.8 per cent receiving aid in delivery, another 3.7 
per cent of mothers required operative procedures for other purposes, such 
as mechanical induction of labor in 0.3 per cent, manual removal of the pla- 
centa in 0.5 per cent, uterine packing in 0.4 per cent, and transfusion in 2.5 
per cent. Disregarding the very small number of women who may have had 
more than one operative procedure, it is noted that one-third of all mothers 
had some type of intervention during the birth process. 

Of all mothers whose pregnancies ended at term or prematurely, 9.5 per 
cent had some form of obstetric complication: 4.4 per cent had infection, 2.9 
per cent had toxemia, and 2.2 per cent had hemorrhage. Another 0.1 per cent 
had nonobstetrie complications involving the various organs of the body. In 
addition to these mothers, 9.6 per cent of all who were delivered, there were 
recorded 2,298 other women as obstetric casualties; 2,103 who aborted, and 195 
who required surgical treatment for ectopic gestation. 

Of the 69,823 infants delivered, 98.0 per cent were born alive, 3.9 per cent 
were premature births, and 0.3 per cent were injured during the birth episode. 

In noting the mortality on the basis of each 1,000 births, there were 20.4 
stillbirths, 20.1 neonatal deaths, and 1.7 maternal losses. Of the 119 maternal 
deaths in Cook County during 1944, puerperal infection ranked first in cause 
with 23.5 per cent, toxemia was second with 17.6 per cent, and hemorrhage 
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was third with 12.6 per cent; abortion with or without sepsis accounted for 
21.9 per cent of all deaths, ectopic gestation for 7.6 per cent, and a variety of 
other diseases for 16.8 per cent. 


It is believed that critical examination by the profession of the informa- 
tion presented, and in particular, the study by each hospital staff of the report 
sent by the Division of Maternal and Child Hygiene of its own obstetrie work, 
with comparative data for its birth class and for the State, should lead to 
improvement in trends of obstetric practice, to lowering unduly high operative 
rates in some institutions, to less frequent resort to cesarean sections in others, 
to more ready use of blood or plasma for prophylaxis or for treatment, and to 
the general leveling off of the peaks, and extremes, and marked variations in 
procedures. The consequence of such changes should reflect itself in a fur- 
ther reduction of mortality rates, making childbirth safer for the mother and 
her newborn infant. 


5038 DrexeL Buvp. 
Discussion 


DR. FREDERICK H. FALLS.—Neeessarily, a discussion of a paper of this kind must 
deal with an analysis of the figures as presented. An attempt would have to be made to 
point out the significance of the figures rather than to dispute or agree with the figures 
themselves. They are a fixed proposition. One of the most interesting things is to know 
that there are 28 counties in the State of Illinois where women cannot go into a hospital 
to have a baby. I think, therefore, those of us who are teaching obstetrics have to recog- 
nize that it is necessary to teach a man to go into a home, boil up a kettle of water on the 
kitchen stove, and, if necessary, do a forceps with some lay person holding the leg, as well 
as teaching advanced obstetrics in institutions with all the modern conveniences. 

I think it is interesting to see that our men in the smaller hospitals are more con- 
servative in their management of obstetric cases, and that that conservatism offsets ‘some 
of the disadvantages, because the mortality rate appears to be about the same in all in- 
stitutions. When one has all the facilities, one is inclined to do more operating, and, even 
if the operator is skillful, it will be seen that unnecessary operating may result in increased 
maternal mortality and morbidity. It should be noted that cesarean section results are 
just about as good in small hospitals as big ones. It is obvious that in the smaller institu- 
tions they do not realize the value of packing the uterus, since in larger hospitals they 
pack in a higher percentage of cases, while in the smaller hospitals in only a small per- 
centage was the uterus packed. We think that the value of this should be taught more 
frequently to our undergraduates. 

The statistics emphasize the frequency of ectopic pregnancy. 

Complications.—9.1 per cent of these cases were complicated cases. You can see that 
infection, hemorrhage, and toxemia account for 9.0 per cent, and all the other complica- 
tions amount to only 0.1 per cent, which shows where we should direct our teaching. Hem- 
orrhage, infection, and toxemia are the big causes of maternal mortality. We should 
emphasize the diagnosis and treatment of these conditions in our undergraduate teaching. 

Cesarean section.—I think we as obstetricians in Illinois could be pretty well satisfied 
with the results—3.5 per cent is a reasonable figure. When we go into some hospitals that 
have 14 per cent, it shows what can happen when physicians are allowed to run wild. We 
are pretty sound as a group when we keep our rate down to 3.5 per cent. The fact that 
the low cervical and the classical are practically the same in the group as a whole (1.7 
and 1.7) is interesting, and that only in 0.1 per cent was it necessary to do a Porro. 

Destructive operations were done in 0.07 per cent. I think no one in obstetric prac- 
tice questions the value of doing a destructive operation at the proper time and under 
proper conditions. 
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The maternal deaths are about what one would expect, puerperal sepsis leading, with 
toxemia and hemorrhage about the same. 

The final thing that I wish to point out is the mortality in abortions, 21.9 per cent. 
That is the mortality rate that is checked up against the obstetrician when, in most cases, 
he is not at all responsible. 


DR. J. P. GREENHILL.—The records studied by Dr. Newberger show that more than 
90 per cent of the women delivered in the State of Illinois during 1944 had their babies in 
hospitals, and less than 10 per cent had home deliveries. In spite of the fact that the vast 
majority of the babies were delivered by general practitioners, even in Cook County, al- 
most one-third of the women had operative deliveries. The incidence of forceps deliveries 
is not high for specialists and for institutions where specialists in obstetrics are trained, 
but it is excessive for general practitioners. Likewise, an incidence of 10 per cent for 
cesarean section is about twice what it is in the leading maternity hospitals of this country. 
Any hospital with such a high frequency of cesarean section should carefully review its 
eases. Undoubtedly, the institutionalizing of patients and the availability of general anes- 
thesia accounts for the high incidence of operative deliveries. 


The records which were available to Dr. Newberger proved what has been repeated 
over and over again, namely, that the chief causes of death of puerperal women are: infec- 
tion, toxemia, and hemorrhage, and in the order stated. In Dr. Newberger’s analysis of 
the deaths in the Cook County Hospitals during 1944, 23.5 per cent of all the maternal 
deaths were due to infection, 17.6 per cent to toxemia, and 12.6 per cent to hemorrhage. 
However, in my opinion, these figures do not present a true picture. I believe that far 
more deaths are due to hemorrhage than are listed on the monthly reports or on death 
certificates. In Dr. Newberger’s statistics, for example, we find that transfusions were 
given in 2.5 per cent of all the cases. These transfusions undoubtedly were not limited to 
the group of women whose deaths were listed under the heading of hemorrhage; but many 
transfusions were given to women whose cause of death was listed as infection, toxemia, 
or other conditions, but who, nevertheless, lost a sufficient amount of blood to require 
transfusion. Likewise, abortion was responsible for 21.9 per cent of all the deaths in the 
Cook County group, and surely a large proportion of these deaths were directly or indi- 
rectly due to loss of blood. Furthermore, ectopic pregnancy was given as the cause of 
death of 7.6 per cent of all the cases, and certainly in these cases hemorrhage was an im- 
portant factor in the loss of life. Even in cases of infection and toxemia, there is fre- 
quently considerable loss of blood which plays an important role in the failure of recovery. 
C, A. Gordon has shown that, for a number of years, hemorrhage has been the most impor- 
tant cause of maternal death in Brooklyn. In fact, in 1943, hemorrhage was a significant 
factor in 53.6 per cent of all puerperal deaths in Brooklyn. This information was not 
obtained from monthly reports or death certificates but from careful study of the original 
hospital records and personal interviews with the physicians in charge of the women who 
died. If fatality reports were properly filled out and in detail, we would most likely find 
that hemorrhage is the most important cause of death, not only in Brooklyn, but also all 
over the United States. 

In view of the importance of hemorrhage as a cause of maternal death, it behooves 
all of us to heed this fact, because undue loss of blood is, to a large extent, preventable. 
It is true that Yerushalmy’s study does not bear this out. This author (The Child 7: 110, 
1943) analyzed the maternal mortality statistics of the United States for 1941 and 1942. 
He found that in 1942 there was a 10 per cent reduction in the deaths due to infection, 
an 11 per cent reduction in the deaths from toxemia, but practically no decrease in the 
number of deaths from hemorrhage. This gloomy picture can. certainly be changed by 
routine blood studies during pregnancy, blood typing and determination of the Rh factor, 
hospitalization of every woman who bleeds during pregnancy whether it is early or late 
in gestation, emptying of the uterus from below or above for hemorrhage due to placenta 
previa and abruptio placentae, proper conduct of the second stage, and, above all, conser- 
vative management of the third stage of labor. The saving of blood will not only reduce 
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the number of deaths which are directly due to hemorrhage, but also it will enable puer- 
peral women to combat complications such as infection and toxemia which might otherwise 
prove fatal. When blood is lost, it should be replaced as soon as possible and in sufficiently 
large amounts. In urgent cases, two, and even three veins should be used at the same time. 
Blood is still the puerperal woman’s most powerful ally. 


DR. ROBERT M. GRIER.—I am very pleased with the progress made in reducing 
maternal mortality in our city. Only ten years ago I reviewed the maternal mortality for 
ten of the central states. At that time the maternal mortality was as high as 0.45 per cent. 
In the well run maternities in this city it was only 0.22 per cent. Now, for the whole city, 
this figure is down to 0.18 per cent. 

In our study, deaths from infection accounted for 45 per cent for the states as a 
whole; whereas, in these previously mentioned Chicago hospitals it was only 15 per cent. 
Naturally, if the deaths from infection are reduced, there will be an apparent increase in 
percentage in many of the other causes, such as toxemia and hemorrhage. It is in this one 
category that most of our improvement has been made. It might appear from this report 
that deaths from the hemorrhage are actually on the increase, which of course is not true. 


DR. JOSEPH L. BAER.—Some years ago, this Society sponsored an investigation of 
maternal mortality in the Chicago area. The study was carried out for three years and 
reported to the Society. Since then an analysis of deaths has been carried out by the 
Maternal Welfare Committee of Chicago and, more particularly, by the Sub-committee on 
Maternal Mortality. Our figures will be analyzed shortly, but I am certain that all the 
members present will agree with me that the figures will show that hemorrhage is far and 
away the No. 1 cause of maternal death in the Chicago area. 


The maternal mortality committee learned to look with disfavor on the frequency 
with which only glucose and sera are given to mothers. I want to call attention to the 
fact that plasma is available in all hospitals of Chicago and blood in many of them, par- 
ticularly in those with their own blood banks. There is also now available resuspended 
red cells in volume equivalent liter for liter to whole blood. These resuspended red cells 
can be obtained on application to the Samuel Deutsch Serum Center of the Michael Reese 
Hospital. In the near future there may be a distribution center at the City Health De- 
partment. In the month of April twenty hospitals availed themselves of this service. 
These resuspended red cells are immediately available in this twenty-four hour service. 
I am sure it will mean a big step forward if all hospitals in the city could have this type 
of service. One frequent error in judgment is stopping with only one transfusion of 500 c.c. 
Unfortunately, too many men think when they have given one transfusion they have done 
their duty by the patient who might require four or five times that much. 


DR. A. J. KOBAK.—There are three questions that I would like to raise and discuss. 
First of all, neonatal deaths seem to be higher in the larger hospitals of the city of Chicago. 
Premature babies born in smaller hospitals, however, are usually sent to the larger hos- 
pitals because they do not have the standard facilities for care. I wonder, therefore, to 
what extent premature babies dying in the larger hospitals increase the deaths in these 
institutions, and at the same time decrease the deaths in the smaller hospitals. 

The second question is regarding cesarean section. It seems to me that most of the 
sections we have at Cook County Hospital are repeat sections. I believe this is true for 
many of our larger hospitals. To what extent do such cases swell the figures for cesarean 
section in the larger institutions? 

Finally, in the analysis made by Dr. Newberger, it appears that in the larger hos- 
pitals where higher standards in obstetrics are found, a greater number of operative inter- 
ferences were noted. Many obstetricians routinely employ outlet prophylactic forceps. In 
their hands, this procedure preceded by an episiotomy gives best results. If outlet forceps 
or low forceps deliveries were excluded, how would the operative interference compare, 
would it then be less in the larger hospitals or equal to that found in the smaller hospitals? 
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DR. W. C. DANFORTH.—I want to speak about the incidence of operative delivery. 
I think our teaching should be toward conservatism. The hospital group I represent has 
a high rate of operative deliveries, the great majority being outlet forceps. Versions and 
extractions, and more difficult forceps are rarely done. Outlet forceps in skilled hands is 
a very safe procedure and does not increase mortality at all. .That may be emphasized 
because, in a sixteen-year period, we have maintained an average maternal mortality of 
0.12 per cent. In teaching institutions, I think that the operative deliveries are largely 
restricted to outlet forceps. This operation does not increase mortality. 

As to cesarean section, over the same period of time T mentioned a moment ago, the 
incidence of cesarean section was 3.7 per cent, with a mortality of 0.89 per cent. I think 
last year when figures were presented from the University of Chicago they varied from 
ours by a few tenths per cent. 

I want to emphasize one other thing, that in case of bleeding, if drug therapy does 
not suffice immediately, packing should be carried out. Valuable as transfusion is, it is 
still more valuable to have the woman keep her own blood in circulation than to put in 
some one else’s blood. As soon as hemorrhage becomes persistent after administration of 
ergotrate, then we should pack. 


DR. NEWBERGER (Closing).—As to the comment that in Chicago hemorrhage seems 
to be the leading cause of death, it is not fair to compare the analysis that the Committee, 
of which Dr. Baer is the Chairman, is making with the figures from the reports sent into 
the State Health Department. The Cook County Maternal Welfare Committee is doing a 
creditable job by going thoroughly into each maternal death after investigation by a 
trained obstetrician. Our figures are based entirely upon reports from institutions, and 
when these reports state that sepsis is the leading cause it has to be so accepted. 

In answer to Dr. Kobak’s question, this presentation aimed to give the obstetric 
data for the County as a whole and for the city as a whole rather than for the individual 
hospitals. It is quite true if we studied the facts for Cook County Hospital we would find 
a different situation. The same is true when we consider the Sarah Morris Hospital of 
Michael Reese, to which many premature babies born outside are brought. Naturally in 
these two institutions the neonatal death rate is increased. The same thing applies with 
reference to the question of operative procedure. When one makes an analysis of this kind 
one must classify forceps deliveries as operative labors. 


STUDIES OF THE ORIGIN AND TREATMENT OF RECURRENT 
TRICHOMONAS VAGINITIS* 


Epwarp ALLEN, M.D., Aanp StuyvEsANT But Ler, M.D., Cuicago, IL. 
(From the Departments of Gynecology and Medicine, Presbyterian Hospital, University of 
Illinois ) 


ECURRENT trichomonas vaginitis remains one of the most difficult 

therapeutic problems in pelvic infection. In the mass of investigative work, 
little positive evidence has been presented as to the manner in which the or- 
ganism first gains admission to the body, and the method of its extension to 
other organs. Considerable evidence has shown that the urinary tract and the 
prostate are frequently foci of extension or even entrance; questionable evidence 
suggest the upper genital tract as a focus. Basie zoological studies establishing 
the separate identity of Trichomonas vaginalis, Trichomonas buccalis, and 
Trichomonas hominis are not in accord with our clinical impression that attacks 
of diarrhea are frequently followed by the reappearance of trichomonads in the 
vagina. This work has been undertaken in a further attempt to clarify these 
problems and to improve the methods of treatment. 


History 


The literature reveals increasing evidence differentiating vaginal and intestinal species 
of trichomonads. Lynch! (1922) felt that the oral, vaginal, and intestinal species were 
morphologically similar, although he cited the five flagellar intestinal type (Pentatrichomonas 
ardin delteili), suggesting that it might be a distinet species. Kofoid and Swezy2 (1929) 
reported a study of P. ardin delteili, suggesting its individual identity. Andrews? (1929), 
after a study of T. vaginalis from culture using a Giemsa stain, stated that it is morpho- 
logically identical to 7. hominis. Powell4 suggests that her conclusion was based on ‘ ‘study 
of individual organisms which had undergone autotomy, and which were therefore small and 
had undulating membranes running the length of their bodies.’’ Bishop5 (1931), in her 
report on the division of trichomonads, includes drawings indicating specific morphologic dif- 
ferences between T. vaginalis and T. hominis. These are full-length undulating membranes 
with a trailing flagellum not found in T. vaginalis. Bland, Goldstein, and Wenriché (1931) 
concluded that the oral, intestinal, and vaginal trichomonads are separate species. They ad- 
mitted confusion over the type of intestinal organisms, stating that further work was required 
to differentiate P. ardin delteili and T. hominis. They described a third intestinal trichomonad 
with three flagella, previously reported by Cleveland? and Westphal’ (1935), and stated that 
T. vaginalis and T. hominis are separate species because of the presence of a full-length 
undulating membrane with a free posterior flagellum in T. hominis not found in T. vaginalis. 
Powell# (1936) after careful study, differentiated 7. vaginalis and T. hominis on the 
basis of difference in (1) size, (2) number of granules in the blepharoplast, (3) presence 
or absence of a parabasal apparatus, (4) length of the undulating membrane, (5) presence 
or absence of a trailing flagellum, (6) length of the chromatic basal rod, (7) nuclear charac- 
teristics, (8) presence or absence of a karyosome, (9) presence or absence of cytoplasmic 
granules. Liston? (1940) studied P. ardin delteili with Leishman’s staining method. Kirby1° 


*Presented before a meeting of the Chicago Gynecological Society, Dec. 15, 1944, 
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Fig. 1.—a, Trichomonas vaginalis; b, Trichomonas hominis; c, Trichomonas buccalis. 
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(1943) reported a study of P. ardin delteili (he suggests Pentatrichomonas hominis as more 
correct nomenclature), expressing his conviction that it is a distinct species. He used dark- 
field examination and a silver and gold stain, and stated that ‘‘differences in flagellar or- 
ganization should be considered indicative of differentiation of groups of trichomonads. .. .’’ 
He believes that the independent fifth anterior flagellum of Pentatrichomonas serves to dis- 
tinguish it from T. hominis. 

In solving the problem of specie differentiation, physiologic studies are helpful. Working 
with bacteria-free cultures, Kupferberg!1 (1940) reported that the optimal pH for the growth 
of T. vaginalis is 5.4 to 5.5 Adler12 (1942), working with bacteria free cultures of T. hominis, 
reported that the optimal pH is 6.6 to 7.2. 

Westphals8 (1935) attempted to alter the morphologic characteristics of T. vaginalis 
by altering the serum content of his culture media. The size varied, but the general morpho- 
logic picture remained constant. He noted small trichomonads, with full-length undulating 
membranes without a posterior flagellum similar to these described by Andrews, but ex- 
plained them on the basis of autotomy. 

Transplantation experiments have been attempted on kittens, monkeys, and human sub- 
jects. Bonestell13 (1936) reported 73 per cent success in attempts to establish T. hominis 
in the intestinal tracts of kittens. 7. vaginalis and T. buccalis could not be so established. 
Hegner!4 (1934) reported that 7. hominis in the intestine of man can maintain itself for 
twenty days in the vaginal tracts of Rhesus monkeys. There was no evidence of multiplica- 
tion. Dobell15 (1934) reported successful establishment of 7. hominis in the vagina of one 
Rhesus monkey. Kessel and Gafford16 (1940) were unable successfully to transplant T. hominis 
into the vaginal tracts of six Rhesus monkeys, but they were able to establish a growth of 
T. vaginalis in three of sixteen attempts. Stabler, Feo, and Rakoff17 (1941) were unable 
to establish 7. hominis in the vaginal tracts of fifty women. Many successful transplanta- 
tions of T. vaginalis have been made in human vaginas, using infected vaginal secretions and 
cultures. 

Personal Observations 


In an attempt to rule out the intestinal tract as a possible source of infec- 
tion or reinfection of the vagina with Trichomonas, a series of 39 treatment- 
resistant cases were studied. These patients were examined through the proc- 
toscope and vaginal smears and cultures also taken. To avoid the possibility 
of vaginal contamination, specimens of stool were obtained through the proc- 
toscope with a sterile spoon. An attempt was made to avoid contact between 
lubricants and fecal material, since lubricants often render Trichomonas im- 
motile. No enema or laxative was used. No 7. hominis was found (cultural 
technique described by Craig*® used). 

The following parasites were demonstrated, however: Chilomastix mesnili, 
Embadamonas intestinalis, cysts of Embadamonas intestinalis, and cysts of 
Endamoeba nana. 

The mucous membrane of the rectum was examined for visual changes 
which, when present, were seen in an area on the anterior wall approximately 
7 em. above the anus, contiguous to the posterior fornix of the vagina. These 
changes consisted of redness, swelling, dilated veins, granulation, or pinpoint 
ulceration. As far as we could determine, there was no correlation between the 
severity or duration of the vaginal infection and the extent of the lesions seen 
through the proctoscope. We cannot be sure whether or not there is any rela- 
tionship between the lesions in the rectal mucous membrane and the vagina in- 
festation with 7. vaginalis; however, they occurred with such regularity in the 
same area of the rectum that it seemed too frequent to be mere coincidence. 
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Six other cases which had positive stool cultures for T. hominis were ex- 
amined vaginally. In no case was 7. vaginalis found in the vaginal secretion. 
One case with intestinal trichomonads was followed for ten months, but the 
vaginal smear remained negative. 

There are confused reports concerning the invasion of T. vaginalis above the cervix. 
Hees19 reported the recovery of trichomonads from ovarian cysts, chronic inflamed tubes, 
endometrium, placental tissue, and from a five-month fetus removed by cesarean section. 
Pattyson2° failed to recover trichomonads from the endocervical canal and uterus in fifty 
cases. 


We have been unable to demonstrate any ascension of the trichomonads 
above the external os of the cervix. We have examined material from the 
surgical specimens removed from twenty-eight patients with active trichomoni- 
asis. The material was obtained within a few minutes after operation. It was 
examined in saline suspension, cultured (technique described by Trussel and 
Plass”*), and stained (Leishman’s stain described by Liston®). The material 
was taken from the uterine canal, tubes, ovarian cysts, pelvic and ovarian ab- 
scesses, and amniotic fluid. No trichomonads could be demonstrated. 


TABLE I. DIAGNOSIS OF 28 SURGICAL CASES WITH ACTIVE TRICHOMONAS VAGINITIS 


Bilateral salpingitis 10 
Fibromyoma 15 
Ovarian abscess 6 
Pelvic abscess 1 
Ovarian cyst 11 
Pregnancy, 1 month 1 
Double uterus 1 


TABLE II. MATERIAL FROM SURGICAL CASES EXAMINED FOR T, VAGINALIS 


Uterine canal 17 
Fallopian tubes 17 
Ovarian cyst fluid 11 
Material from abscess 7 
Amniotic fluid 


However, it is our feeling that elective surgery should not be undertaken 
in the presence of an active vaginitis of any type. Morbidity is increased in 
those patients upon whom operative procedures are undertaken in the presence 
of a vaginitis. It is our distinet impression from clinical experience that either 
the specific organisms or their symbiotic bacteria are a common cause of pelvic 
infection, either at the menstrual time or following invasion of the uterine canal. 
Many workers have demonstrated subepithelial vaginal invasion with abscess 
formation.’® Bacteria that cause abscess formation must be pathogenic for the 
individual. 

We have carried on the treatment of this series of patients in a similar 
manner to those described in our previously reported studies.22 The pH of 
the vaginal jelly has been varied from time to time, but has been standardized at 
a pH of 4.0. A few patients complained of burning and smarting during the 
initial applications, but have soon become accustomed to it without further 
discomfort. The pH seems to be most efficacious for the control of trichomoni- 
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asis. In 26 cases of this series we have added the nightly insertion into the 
vagina of a tablet, a desiccated culture of lactobacilli as reported by Brady and 
Reid.”* This has been in an attempt, not only to increase the acidity of the 
vagina, but also to establish a permanent growth of lactic acid-producing bacilli 
in the vaginal secretion. When we have been able to accomplish and maintain 
this normal status, most patients have rapidly recovered and remained well 
(18 of 26). In this connection we have noticed that in some cases soon after 
lactobacillus therapy has been started, Monilia has appeared in the vaginal 
secretion (5 of 26). Yeast leads to an inerease in acidity of the vaginal dis- 
charge, and with it a beneficial effect in eliminating trichomonads. Controvert- 
ing this observation we not infrequently found 7. vaginalis and Monilia occurring 
spontaneously together in the vaginal secretion. We have raised the question 
and expect to explore the possibility at the earliest opportunity whether the 
salutory effect of the Monilia is produced by an increase in acidity or possibly by 
products of the growth of the fungus in the vaginal canal. 


Method of Treatment 


Our plan of treatment for this series has consisted mainly of the following 
routine: nightly insertion of a tablet of lactobacilli; a morning cleansing douche 
consisting of 1 dram of lactic acid to 2 quarts of warm water, followed by the 
instillation of one applicator full of jelly for daytime use. The lactie acid 
douche and the lactobacilli tablets have been replaced by 14 dram of tincture of 
iodine in 2 quarts of warm water and topical applications of 1 per cent aqueous 
solution of gentian violet for the treatment of moniliasis. The jelly has been 
much more effective in our hands for the treatment of yeast infections than for 
trichomoniasis (71 cured in a total of 87). However, 62 of 166 patients were 
cured by the use of jelly and douches alone. The continuance of treatment 
throughout the menstrual period is essential for cure in both trichomonas and 
yeast vaginitis. We believe that the addition of lactobacilli tablets will ma- 
terially increase the number of permanent cures. 

If reinfection occurs following three months of gradually decreasing therapy, 
an immediate search is begun for secondary foci of infection. Since the blad- 
der, in our experience, has been the most frequent demonstrable focus (21 per 
cent of 234 cases), catheterization is done and repeated several times to prove 
the presence or absence of trichomonads. The last 3 or 4 ¢.c. of the specimen 
is collected in a sterile centrifuge tube, centrifuged at low speed for a minute, 
and examined immediately. Cystoscopy has been frequently a part of this 
procedure. If Trichomonas is found, or, in its apparent absence, the petechial 
bullous edema of the urethra or trigone is present, the bladder and urethra are 
treated biweekly by installations of 5 per cent argyrol or 5 per cent sodium sulfa- 
thiazole. We have occasionally added sulfathiazole by mouth in 30-grain doses 
in an attempt to reduce the cocci flora accompanying Trichomonas infestation of 
the urinary tract. 

If the investigation of the urinary tract did not bear fruit, the male partner 
was examined by the urologist. In several instances, motile trichomonads were 
found in the prostatic fluid. We still feel that 7. vaginalis is probably one of 
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the most important etiological factors in chronic prostatitis. We were only able 
to cure some of our most resistant cases of trichomonas vaginitis after the hus- 
bands had received adequate treatment in the form of massage, prostatic heat, 
and instillations into the urethra and bladder. 


Summary and Conclusions 


1. A brief résumé of important literature dealing with specie differentia- 
tion of Trichomonas vaginitis is presented. 

2. A proctoscopic examination of 33 patients with treatment-resistant 
Trichomonas vaginitis was done, with cultures of the material thus obtained. No 
trichomonads were found in the bowel cultures. 

3. Certain visual changes were observed in the rectal mucous membrane 
of a large percentage of these patients. 

4. Six cases with 7’. hominis intestinalis infestations were found to have 
no vaginal trichomoniasis. 

5. Immediate examination of surgical specimens removed from twenty-eight 
patients with active Trichomonas vaginitis revealed no organisms in direct smear 
or culture. 

6. The treatment of Trichomonas and yeast vaginitis is described. 
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Discussion 


DR. FREDERICK FALLS.—We have found that Trichomonas vaginalis infestation has 
frequently been associated with the Holman streptococcus and have felt that this organism 
rather than the Tr. vaginalis does the damage. Dr. Hibbert, working in my clinic, found 
that in many cases the Trichomonas could be eliminated but the streptococcus would survive, 
and that the symptoms would persist as long as the streptococcus could be found. He then 
took the streptococcus in pure culture and introduced it into the vagina of a young woman 
who did not have Trichomonas vaginitis, and reproduced the picture of T. vaginalis vaginitis 
without trichomonads. 
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In some cases we believe that bacteriophage put into the vagina on a tampon seems 
to help in reducing the rate of growth of these streptococci and that both streptococci and 
Trichomonas disappear from the vagina. In other cases, Dr. Hibbert was not able to pro- 
duce this effect. By making a vaccine and raising the immunity of the individual to the 
streptococcus, some of these refractory cases were cured. In some cases the Trichomonas 
and streptococcus were the cause of the lesions, and in other cases the Trichomonas acted as 
a harmless parasite, but with streptococcus in symbiosis would produce the disease. 

We have had the same experience as Dr. Allen and Dr. Butler in finding the bladder 
residual infection after having cleared up the Trichomonas infestation. 

In younger patients I have used the old method described by DeLee when this infesta- 
tion was first treated here in Chicago in 1919, in which the vagina was washed out by sodium 
bicarbonate and bichloride of mercury first, then packed with sodium bicarbonate and with 
glycerin. This was done in the hospital under anesthetic. For the average case in multiparous 
women we have used the following routine: scrubbing out the vagina with soap and water, 
and then putting in 10 per cent silver nitrate, and having them use floraquin suppositories 
in addition to this local treatment and a formalin douche. In our hands this method has 
produced very good results. The use of a vaccine in those cases in which the patient’s re- 
sistance seems to be low and which do not clear up by other methods, has been carried out. 


DR. CHARLES E. GALLOWAY.—Trichomonas is apparently on the increase. My re- 
cent experience with it has been in the Army. In the Army it causes considerable trouble 
with women who are marching and especially in hot weather. Although it was the Army’s 
policy to keep everyone possible on duty, we realized that women with this disease had to 
have hospitalization. 

Many of us have believed that this disease originated from the rectum. We have 
taught women certain methods of personal hygiene to avoid it. The present study pretty 
well rules out any condition in the rectum as a cause. In the 33 cases that were proctoscoped 
they found no trichomonads in the rectum, Also, in six cases where they found T. hominis 
in the rectum, there were no trichomonas found in the vagina. 

It is very interesting to note also that in 28 operated cases no trichomonads were found 
above the cervix. That also is a fact that ought to be better established. 

I would like to know what the authors think of vitamin A in the treatment of Tricho- 
monas infestation, They recommend lactic acid douche and lactic acid jelly. The acid 
douche and jelly are very good, but they should not be carried on too long. I have had some 
patients tell me confidentially that lactic acid jelly and douches desensitized the whole area. 

The bladder should be treated in all resistant cases. I can testify from personal ex- 
perience that trichomonads can be found in the bladder. I have used Cinquarsone and in- 
stilled it in the bladder in resistant cases. 

The pH of the vagina is important, but I think you can find trichomonads with a pH. of 
4 or 5. The pH determination is significant because there is something back of the low pH, 
something back of the decreased lactic acid in the vagina, something that allows the tricho- 
monads to invade. I get the impression that this may be a psychological change in some cases. 
Certain classes of women appear more apt to have Trichomonas infections than others. Wives 
with various complexes will furnish more cases of Trichomonas infection than women with.a 
normal sexual life. 


DR. J. P. GREENHILL.—I was particularly interested in Dr. Galloway’s remark that 
there has been an increase in the incidence of trichomonas vaginitis, but I disagree with this 
statement. I think the reason we are finding more cases is that we are looking for them. Dr. 
DeLee deserves credit for having called the attention of American physicians to this condition 
in 1919. Only two case reports preceded his, one by Dock and the other by N. S. Davis, both 
published in 1896, 

In 1928 I read a paper on this subject before this Society and since then an enormous 
number of papers have been published on Trichomonas vaginalis vaginitis. In spite of this 
there is no unanimity as far as treatment is concerned. We can cure all cases temporarily, 
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regardless of the type of therapy. However, in a few weeks or a few months there are recur- 
rences in many cases with every kind of treatment. For some reason or other, some women 
continue to have recurrences, particularly those who are high-strung, even after every possible 
source of infection has been treated. 


DR. H. CLOSE HESSELTINE.—The essentials of the treatment of Trichomonas fall 
under two headings: one is the cure of the local condition in the vagina, and the other is the 
prevention of reinfection. The first contention would explain why so many different prepara- 
tions have given improvement and have caused some patients to remain well, particularly when 
it is a first or mild infection. The second phase is the crux of tonight’s paper. 

The number of drugs which Drs. Allen and Butler used is too large to discuss. When 
one classifies the drugs into pharmacologic headings, they fall into drying or desiccating, 
coagulating, acidifying or alkalizing, carbohydrate replacements, and other agents. Pe- 
culiarly enough, many preparations which have been used will have as good result if the 
vehicles alone are employed. Kaolin powder and plain gelatin and glycerin suppositories pro- 
duce good results. Studies are now in progress on tampons with and without stovarsol. 
We have treated 16 patients with plain tampons (without stovarsol) and 17 with stovarsol 
tampons. The results showed little difference. It is extremely important from a scientific 
point of view that, whenever we try out a remedy, we have a proper and adequate control. 

Not only the urinary tract but the cervix is important. Dr. Curtis and subsequently 
Dr. Gardner have pointed out the persistence of infection in the cervix. Sometimes a per- 
sistent trichomonas infection will be cured only when the cervix is put into healthy condition. 

Dr. W. W. Scott of the Urologic Department of the University of Chicago has made 
urethroscopic and cystoscopic examinations on some patients with chronic trichomoniasis. 
When lesions such as a granular urethritis or a vesical lesion have been eliminated, the vaginal 
condition, as a rule, has been easier to cure. 

As careful and thorough investigators as Drs. Allen and Butler are, it is still possible 
that they missed finding trichomonads in the intestinal tract due to difference in bacterial 
flora and growth. One only needs to recall the years spent before trichomonads were suc- 
cessfully and regularly cultured from the vagina. This study is particularly important. 
Negative findings are just as important as positive ones. Even so, confirmation is desirable 
to establish proof beyond reasonable doubt. 


DR. ALLEN (Closing).—We were quite disappointed with our findings, particularly 
in the rectum, because we felt that in previously reported patients the workers had either 
used lubricants or jellies to get out the rectal material or other methods which we thought 
might give indefinite results. We felt also that we might find them in the pelvic organs. 
We still feel that patients should not be operated upon in the presence of the streptococcus 
which accompanies Trichomonas. 

Oftentimes we have referred the husbands of these women to an urologist, many times 
with a negative result. On repeated examinations, however, trichomonads of the prostate 
have been recognized. 

Chronic prostatitis is so common it may well be a cause of vaginitis, with the tricho- 
monads as secondary invaders. 

We still have to find out how the Trichomonas gets into the vagina. 


VINBARBITAL SODIUM* FOR OBSTETRIC AMNESIA, 
ANALGESIA, AND ANESTHESIA 


Mitton Smits Lewis, M.D., NASHVILLE, TENN. 
(From the Department of Obstetrics, St. Thomas Hospital) 


INCE 1929, we’? have used the various barbiturie acid derivatives both 

orally and intravenously in an effort to find a simple, safe, and satisfactory . 

method for the relief of pain during parturition that would not require any 
particular skill for its administration. 

Recent favorable reports by Bernstine and Prince*® and Evans‘ on the oral 
and intravenous administration of vinbarbital sodium for the production of 
amnesia and analgesia led us to investigate further vinbarbital sodium, alone 
or in combination with scopolamine, for the induction of amnesia, analgesia, 
and anesthesia during labor. 

The material presented in this report represents 622 unselected patients 
that were attended by the author on the obstetric service of this hospital. The - 
patients were divided into two main groups for tabulation and analysis. 


Group One.—Included in this group were 469 patients, 299 of whom were primiparas 
and 170 multiparas. All patients received vinbarbital sodium orally in combination with 
scopolamine and in addition vinbarbital sodium intravenously for the completion of labor. 


Group Two.—Included in this group were 153 patients. Sixty were primiparas and 93 
were multiparas, to whom vinbarbital sodium intravenously was the only analgesia and anes- 
thesia administered. 


Group One 


Method of Administration.—In our previous experience with the other barbiturates for 
the alleviation of pain during labor, three to six grains in combination with scopolamine 
was insufficient in the majority of instances to produce satisfactory amnesia and analgesia. 
Vinbarbital sodium then was administered in increasing amounts until the desired effect 
was obtained. After careful study, it was determined that the average oral dose was 
nine grains. 

The initial dose of nine grains of vinbarbital sodium with 59 grain of scopolamine 
was given when the patient was in active labor with uterine contractions recurring every 
four to five minutes, or at any time the patient was complaining. Thereafter, 1499 grain 
of scopolamine was given each hour as needed to maintain amnesia and analgesia. The 
number of scopolamine injections varied from one to three, and the average patient re- 
ceived two injections. Vinbarbital sodium, ten to twenty grains, administered intraven- 
ously, was the anesthesia used at the time of delivery. 

If, at any time during the course of labor, however, the patient became unduly rest- 
less, the intravenous administration of five to ten grains of vinbarbital sodium was given 
immediately, and repeated as necessary. 

Earlier in this study, restlessness was controlled at the time of delivery with local 
anesthesia. This was used in fifty-five patients. Later it was found that additional vin- 


*Vinbarbital sodium is the nonproprietary name for sodium 5-ethyl 5-(l-methyl-l-butenyl) 
barbiturate, and is distributed under the name of “Delvinal” sodium. The material used in 
this study was provided through the courtesy of the Medical-Research Division, Sharp & 


Dohme, Inc., Philadelphia, Pa. 
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barbital sodium was more effective and, furthermore, it had the added advantage that it 
could be given at any time the patient became restless. 

Dosage.—The average dose of vinbarbital sodium was nine grains orally and ten 
grains intravenously. The largest combined dose was 38 grains, 18 grains orally and 
20 grains intravenously, in a 46-hour labor, without any deleterious effect upon the mother 
or infant. One hundred and five patients, or 22.1 per cent, received five grains intraven- 
ously. Two hundred and sixty-six patients, or 56.7 per cent, received ten grains; 76 pa- 
tients, or 16.2 per cent, received fifteen grains; and 22 patients, or 5 per cent, received 
20 grains. 

As may be seen, there was a wide variation in dosage of the vinbarbital sodium ad- 
ministered intravenously. This depended entirely on the response of the patient, and we 
endeavored to individualize the dose to the patient. Therefore, some received only five 
grains, while others required as much as 20 grains, intravenously. The majority (56.7 per 
cent) required 10 grains both for the successful control of restlessness and the completion 
of labor. In no case did these doses cause any depression or retardation of labor. 

Time Interval.—Two hundred and seventy patients, or 57.5 per cent, of Group One re- 
ceived vinbarbital sodium orally with scopolamine from two to four hours before delivery; 
one hundred and thirty-five patients, or 26.6 per cent, within four to eight hours of delivery; 
forty-one patients, or 9.5 per cent, within 8 to 12 hours of delivery; and twenty-two patients, 
or 6.4 per cent, from 12 to 18 hours before delivery. 

Two hundred and eighty-seven patients, or 61.1 per cent, had complete amnesia from 
vinbarbital sodium orally with scopolamine. 

Two hundred and fifteen patients, or 45.8 per cent, of Group One received vinbarbital 
sodium intravenously from 10 to 40 minutes; ninety-nine patients, or 21.1 per cent, from 40 
to 60 minutes; 92 patients, or 19.5 per cent, from 1 to 14% hours; 30 patients, or 6.3 per cent, 
from 14% to 2 hours; 15 patients, or 3.1 per cent, from 2 to 3 hours; and 18 patients, or 2.8 
per cent, from 3 to 4 hours prior to delivery. 

Amnesia was complete in all instances after the intravenous administration of vinbar- 


bital sodium. 


TABLE I. ANALYSIS OF 469 CASES ACCORDING TO PARITY AND TYPE OF DELIVERY 


Spontaneous Delivery 186—39.4% Operative Delivery 284—60.5% 
Primiparas 72 Primiparas 227 
Multiparas 113 Multiparas O7 

Low forceps 262—92.2% 
Breech extraction 19— 6.6% 
Midforceps 3— 1.2% 


Among the 469 patients in this group, spontaneous delivery occurred in 186, or 39.4 
per cent. Operative delivery occurred in 284, or 60.5 per cent. Although the operative 
deliveries were increased in this series, 62 per cent were primiparas and 92.2 per cent were 
elective or outlet forceps. Of the remaining operative cases, there were nineteen breech 
extractions and three midforceps deliveries. 

The stillbirth and neonatal mortality rates for the 470 infants in Group One (one set 
of twins) are shown in Table II. There were nine cases in which the infant was lost, 
giving a total stillbirth and neonatal mortality rate of 1.9 per cent. Among the nine 
babies that were lost, three (one anencephalic monster, one prolapsed cord, and one mac- 
erated infant in a diabetic mother) died before the onset of labor. All, of course, were 
in no way affected by the drugs used. 

Among the six remaining neonatal deaths, there were three nonviable infants, in- 
cluding twins, and the drugs were in no way responsible for their deaths. 

There were two full-term babies who died from congenital atelectasis 36 and 42 hours 
after spontaneous delivery. Both of these infants were subjected to autopsy. One was 
slightly asphyxiated at birth and one was not. One seven and one-half months premature 
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infant, weighing four pounds and four ounces, delivered spontaneously, but was moderately 
asphyxiated at birth and died 43 hours later. The question naturally arises whether the 
analgesics may not have contributed to the pulmonary atelectasis. It is our opinion that 
they may have been a contributing factor in the 714 months premature infant. 

If we are allowed to deduct the three infants that died before the onset of labor and 
the three nonviable infants, our corrected mortality was three, or 0.43 per cent. 


TABLE II. MortTaLity 


Stillbirth (died before the onset of labor) 3 
1 monstrosity 
1 prolapsed cord 
1 macerated fetus, diabetic mother 
Neonatal deaths 
Full term 
Congenital atelectasis (autopsy) 
(One was asphyxiated, 1 was not) 
Premature 4 
3 nonviable infants (1 set twins) 
1 7% months infant, lived 43 hrs. 
(moderately asphyxiated) 


Total infants lost 9 
Gross mortality 1.90% 
Corrected mortality 3 of 0.43% 


(Congenital atelectasis, 2 full term and 1 
7% months premature infant) 


Group Two 


Vinbarbital sodium intravenously was the only analgesia and anesthesia used in this 
group. The amount necessary for a spontaneous or an operative delivery with repair was 
somewhat smaller than in the first group. 

One hundred and fifty-three patients in this group in whom delivery occurred in one 
to two hours after admission to the hospital received an initial dose of ten grains of vin- 
barbital sodium intravenously as soon as possible after admission. If the initial dose was 
not sufficient to produce satisfactory analgesia and anesthesia, an additional five to ten 
grains were administered. The average dose was 15 grains and the maximal dose did not 
exceed 25 grains. 

Seven patients received only five grains of vinbarbital sodium intravenously, but 
three of these had local anesthesia. Fifty-nine patients, or 38.4 per cent, received ten 
grains; 63 patients, or 41.1 per cent, received 15 grains; and four patients, or 2.6 per cent, 
received 25 grains. 

Ninety-one patients, or 59.3 per cent, received vinbarbital sodium intravenously with- 
in thirty minutes before delivery; thirty-three patients, or 22 per cent, within thirty min- 
utes to one hour before delivery; and twenty-eight patients, or 18.7 per cent, from one to 
two hours before delivery. 

It is likely that intravenous vinbarbital sodium will find its greatest field of useful- 
ness in this group. The ‘‘screaming’’ parturient who is nearing the end of her labor can 
be rapidly and effectively calmed with an injection of the drug. 

There were sixteen patients, or 10 per cent, in this group in whom restlessness at the 
time of delivery was effectively controlled by local anesthesia. 

Included in this group were two patients with primary uterine inertia that could not 
be given sufficient vinbarbital sodium to produce complete amnesia without retarding labor. 
They were given five grains of vinbarbital sodium intravenously and delivery was com- 
pleted under local anesthesia. 

Complete amnesia was obtained in 151 cases, or 99 per cent, in this group. 

Among the 153 patients in this group, spontaneous delivery occurred in 80, or 50.9 per 
cent; operative delivery occurred in 77, or 49 per cent. Thus, it is seen that the incidence of 
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spontaneous and operative deliveries was practically the same in this series. In the operative 
deliveries, 80.5 per cent were elective or outlet forceps. Of the remaining operative cases, 
there were eleven breech extractions and four midforceps deliveries, showing rather con- 
clusively that vinbarbital sodium in no way retards labor and is equally effective in both 
spontaneous and operative delivery. 


TABLE III. ANALYSIS OF 153 CASES ACCORDING TO PARITY AND TYPE OF DELIVERY 


Spontaneous delivery 80—50.9% Operative delivery 77—49.0% 
Primiparas 20 Primiparas 40 
Multiparas 56 Multiparas 37 

Low forceps 62—80.5% 
Breech extraction 11—14.2% 
Midforceps 4— 5.1% 


(4 twin deliveries—157 infants) 


TABLE IV. FETAL MORTALITY 


Stillbirths (died before the onset of labor) 6 
1 monstrosity 
2 pre-eclampsia (744 and 8 months) 
1 macerated infant, cause unknown 
1 cord around the neck 
1 fetal heart not heard on admission, 
no fetal movements felt 4 days prior to labor 
Neonatal deaths (all premature) 4 
3 nonviable infants (1 set of twins) 
1 7% months infant, lived 24 hours, was not asphyxiated 


Total infants lost 10 
Gross mortality 6.3% 
Corrected mortality (1 744 months premature) 0.6% 


The stillbirth and neonatal mortality rates for 157 infants in this group (4 sets of 
twins) are shown in Table IV. There were ten instances in which the infant was lost, 
giving a total stillbirth and neonatal mortality of 6.3 per cent. Among the ten babies lost, 
however, six died before the onset of labor. There were one 6%4 months monstrosity, one 
7% months premature infant in a patient with pre-eclampsia, one 8 months premature 
infant in a patient with pre-eclampsia, and one full-term infant in whom the cord was 
found wrapped tightly around the neck at birth. Included also were one full-term infant 
in which the mother had not felt life for four days prior to labor and on admission to the 
hospital no fetal heart was heard, and one full-term macerated infant for which the cause 
of death was unknown. Vinbarbital sodium, of course, played no part in these six deaths, 
since no fetal heart was heard on admission to the hospital. 

In the four neonatal deaths, all premature, three were nonviable. One was a six 
months’ premature infant, not asphyxiated at birth and who lived 24 hours, and there 
were 7 months’ premature twins, with marked asphyxia at birth and who lived 6 hours. 
The remaining neonatal death was in a 7144 months’ premature infant, not asphyxiated at 
birth and who lived 24 hours. If we are allowed to deduct the three nonviable infants 
and the six infants that died before the onset of labor, our corrected fetal mortality was 
one, or 0.6 per cent. 


Effect on Infants 
Classification of asphyxia.— 
1. Infants in whom the initial respiration was delayed for thirty seconds or more and 
required only the clearing of the air passages were classified as mildly asphyxiated. 
2. Infants in whom the initial respiration was delayed more than sixty seconds and 
required, in addition to clearing the air passages, carbon dioxide and oxygen for resuscita- 
tion were classified as moderately asphyxiated. 
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The color of all infants in both groups was good. No great difficulty was encountered 
in the establishment of respirations in any infant that was asphyxiated. No respiratory 
stimulant other than carbon dioxide and oxygen was required. 


TABLE V. EFFECT OF THE DRUGS ON 618 LIVING INFANTS 


ToTaL | CRIED SPONTANEOUSLY | MILD ASPHXIA | MODERATE ASPHYXIA 
INFANTS 
BORN 
ALIVE NUMBER | PERCENT | NUMBER | PERCENT | NUMBER | PERCENT 
Group One 467 405 86.7 53 ig Pa 9 2.1 
Group Two 151 125 82.7 19 12.5 6 3.9 
Total 618 530 85.7 72 11.6 15 2.4 


Group One.—There were 467 living babies delivered in this group. Four hundred and 
five, or 86.7 per cent, breathed and cried spontaneously. Fifty-three babies, or 11.1 per 
cent, were classified as mildly asphyxiated but required no resuscitation. Nine infants, 
or 2.1 per cent, were classified as moderately asphyxiated and required carbon dioxide and 
oxygen for resuscitation. 

Group Two.—There were 151 living babies delivered in this group. One hundred and 
twenty-five, or 82.7 per cent, breathed and cried spontaneously. Nineteen babies, or 12.5 
per cent, were classified as mildly asphyxiated but required no resuscitation. Six babies, 
or 3.9 per cent, were classified as moderately asphyxiated. Included in this group were 
three nonviable infants. 

The majority of infants breathed and cried spontaneously regardless of the time 
elapsing between the administration of the drug and the delivery of the infant. 

The size of the dose of vinbarbital sodium evidently played only a minor role in the 
incidence of asphyxia in this series. 


TABLE VI. COMBINED STILLSIRTH AND NEONATAL MORTALITY IN GROUPS ONE AND TWO 


Stillbirths 9 
(all died before the onset of labor) 
Neonatal deaths 10 
Full term 2 
(Congenital atelectasis) 
Premature 8 


6 nonviable infants 
2 7144 months infants 


Total infants lost 19 
Gross mortality 3.30% 
Corrected mortality—4 infants or 0.63% 


(2 full term, congenital atelect:sis) 
(2 7% months premature infants) 


The combined stillbirth and neonatal mortality rates for the 627 infants (five sets of 
twins) are shown in Table VI. There were 19 infants lost in the entire series, giving a 
total stillbirth and neonatal mortality rate (uncorrected) of 3.3 per cent. However, of the 
19 infants that were lost, nine died before the onset of labor. In the ten neonatal deaths, 
there were six nonviable infants. 

If we are allowed to deduct the nine infants that died before the onset of labor and 
the six nonviable infants, our corrected fetal mortality was four, or 0.63 per cent. 


Effect on the Mother 


The intravenous administration of vinbarbital sodium was usually given by the au- 
thor or the resident house staff and occasionally by the delivery room nurse. The intra- 
venous preparation is a solution of one grain of vinebarbital sodium per cubic centimeter 
in propylene glycol and distilled water. A ten cubic centimeter syringe with a twenty 
gauge needle was used for the injection. The solution was injected into any available vein 
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in the arm or hand. The rate of injection was governed by the individual response. The 
usual time required for the injection of ten cubic centimeters was from one to two minutes, 
although caution should always be practiced. There was seldom any indication to alter 
the rate of the injection. Vinbarbital sodium was given intravenously by at least fifteen 
different physicians and nurses, many of whom had only meager knowledge of the prep- 
aration, yet no serious effects or incidents were reported attributable to overdosage of 
the drug. 

After the intravenous administration of vinbarbital sodium, the rapidity and ease 
with which the patient fell asleep was impressive. Deep sleep came within from one to 
two minutes. There was no noticeable change in cardiac or respiratory rates. There was 
no change in blood pressure, except in those patients who exhibited an elevated blood pres- 
sure on admission. In these, there was usually a decline of from ten to twenty millimeters 
of mercury, but this was transitory and the blood pressure returned to the original level 
within from ten to twenty minutes. 


Duration of Labor 


There was no apparent effect on the duration of labor. After the intravenous admin- 
istration of vinbarbital sodium, the uterine contractions were accelerated and dilatation 
progressed rapidly in the majority of cases. The expulsive powers at the time of delivery 
were only slightly diminished. 

The length of labor in this series of 622 cases was carefully recorded. In Group One 
sixteen patients, or 3.4 per cent, had labors of less than two hours’ duration; 148, or 31.8 
per cent, from two to six hours; 166, or 35.3 per cent, from six to twelve hours; 82, or 
17.4 per cent, from 12 to 18 hours; 39, or 8.3 per cent, from 18 to 24 hours; and 18, or 3.8 
per cent, from 24 to 48 hours. 

In Group Two twenty-one patients, or 13.7 per cent, had labors of less than two hours 
duration; 70 patients, or 45.7 per cent, from two to six hours; 37, or 24.1 per cent, from 
six to twelve hours; 11, or 7.1 per cent, from 12 to 18 hours; and 14, or 9.1 per cent, from 
18 to 36 hours. 

The shortest labor was 55 minutes and the longest was 48 hours. Only 24 patients, 
or 3.8 per cent, of the entire series had labors of more than 24 hours’ duration. 

Five hundred and fifty-one cases, or 88.5 per cent, both spontaneous and operative 
deliveries, received no additional anesthesia. Local anesthesia was used in 71 cases, or 11.5 
per cent, for the control of restlessness at the time of delivery. 


Restlessness 


All barbiturates, alone or in combination with scopolamine, are prone to cause rest- 
lessness during uterine contractions. 

In this series, 110 patients, or 17.7 per cent, were restless. Sixty-three were classified 
as mild and 47 as moderate, all of whom were readily and effectively controlled with addi- 
tional vinbarbital sodium, five to ten grains intravenously. 

Prior to this investigation, restlessness was the chief disadvantage of barbiturates 
in obstetric analgesia. Having the patient restrained until she was given some type of 
inhalation or local anesthesia for delivery was an annoying complication. With the present 
technique, ‘‘restlessness is conspicuous by its absence.’’ This is particularly gratifying 
to those in attendance at delivery. 


Recovery Period 


Duration of vinbarbital sodium anesthesia is variable depending on a number of fac- 
tors, i.e., the constitution of the patient, the length of labor, and the total dosage used. 
The majority of the patients slept soundly and quietly for from one to eight hours follow- 
ing delivery. At the end of this time, varying degrees of restlessness did occur in approxi- 
mately 10 per cent of the patients, but these were easily controlled with small doses of 
morphine sulphate. None required any form of restraint. Restlessness in the recovery 
period may constitute one of the disadvantages of vinbarbital sodium, although in the 
majority of instances the recovery phase was smooth and quiet. Two patients were found 
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out of bed. Ten patients tried to get out of bed. The time of occurrence of these acci- 
dents varied from one to eight hours after delivery. There was no relation to dosage. 
The patients themselves had no recollection of their behavior. Postoperative vigilance 
by the nursing staff is imperative, however, until denarcotization is complete. 

A few patients complained of blurred vision or faulty accommodation for several 
hours after they were awake, but all stated that this was not unpleasant. There was no 
nausea or vomiting. All patients were very enthusiastic about the results obtained and, 
when questioned, each expressed a desire for the same method of analgesia and anesthesia 
for their future deliveries. 


Contraindications 


During this study, no patients were encountered in whom this method for induction 
of analgesia and anesthesia was contraindicated. 

There are, of course, some instances in which the use of vinbarbital sodium and 
scopolamine may be unwise for obvious reasons. We prefer caudal anesthesia in the pres- 
ence of acute upper respiratory infections, cardiac lesions, with or without decompensation, 
diabetes mellitus, tuberculosis, and premature labors. 


Complications 


In this series, two patients were considered pre-eclamptic, and there was one patient 
who developed antepartum eclampsia. Seven patients had primary uterine inertia. Post- 
partum hemorrhage occurred in five cases, or 0.8 per cent. There were two cases of pre- 
mature separation of the placenta and one case of placenta previa. Two patients developed 
postpartum psychosis. These patients were all given vinbarbital sodium with good results. 
All delivered living normal babies except the two pre-eclamptic patients, and their babies 
died before the onset of labor. e 

The intravenous administration of any agent always presents the danger of extravas- 
ation. This occurred in one patient to whom vinbarbital sodium was being administered 
for the control of restlessness. Ten cubic centimeters accidentally were injected subcuta- 
neously and resulted in a first degree ‘‘burn’’ around the antecubital area and a partial 
ulnar nerve paralysis. This was the only complication resulting from the drug in the 
entire series. 


Summary and Conclusions 


1. Six hundred and twenty-two patients received vinbarbital sodium for 
induction of amnesia, analgesia, and anesthesia during labor. 

2. Four hundred and sixty-nine received vinbarbital sodium orally in com- 
bination with scopolamine and, in addition, vinbarbital sodium intravenously 
for the completion of labor. The average dose was nine grains orally and ten 
grains intravenously. 

3. There were 153 patients who received no other medication than vinbar- 
bital sodium intravenously for induction of analgesia and anesthesia. The 
average dose was 15 grains. 

4. Four hundred and fifty-nine, or 57.7 per cent, were primiparas, and 263, 
or 42.2 per cent, were multiparas. 

5. Spontaneous delivery occurred in 266, or 42.5 per cent. Operative de- 
livery occurred in 361, or 57.5 per cent. Of the operative deliveries, 324, or 
89.7 per cent, were elective or outlet forceps, 30, or 8.3 per cent, were breech 
extractions and 7, or 1.9 per cent, were midforceps deliveries. 

6. Of the 618 infants born alive, 530, or 85.7 per cent, breathed and eried 
spontaneously. Seventy-two, or 11.6 per cent, were slightly asphyxiated but 
required no resuscitation. Fifteen infants; or 2.4 per cent, were moderately 
asphyxiated and required only carbon dioxide and oxygen for resuscitation. 
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The time elapsing between the administration of the drug and delivery or the 
size of the dose of vinbarbital sodium played insignificant roles in the inei- 
dence of asphyxia in this series. 

7. The uncorrected fetal mortality was 3.3 per cent. Of the 19 infants 
that were lost, nine died before the onset of labor and there were six nonviable 
infants. The corrected fetal mortality was four, or 0.63 per cent. 

8. Vinbarbital sodium appeared to have no effect on the duration of labor. 
Two hundred and fifty-five patients, or 40.9 per cent, were in labor less than 
6 hours; 203 patients, or 32.6 per cent, from 6 to 12 hours; 140 patients, or 22.5 
per cent, from 12 to 24 hours; and 24 patients, or 3.8 per cent, from 24 to 48 
hours. After the intravenous administration of vinbarbital sodium, the uterine 
contractions were accelerated and dilatation progressed rapidly in the major- 
ity of cases. It was equally effective in both spontaneous and operative 
deliveries. 

9. The ‘‘screaming’’ parturient who is nearing the end of her labor can 
be rapidly and effectively calmed with intravenous vinbarbital sodium. 

10. Slight to moderate degrees of restlessness occurred in 181 patients, or 
29 per cent. Seventy-one patients who were slightly restless at the time of 
delivery were effectively controlled with local anesthesia. One hundred and 
ten patients who were restless during labor were promptly controlled by addi- 
tional administration of intravenous vinbarbital sodium. 

11. Complete amnesia was obtained in 61.6 per cent of all patients who 
received vinbarbital sodium orally with scopolamine. Complete amnesia was 
obtained in 620, or 99 per cent, following the intravenous administration of 
vinbarbital sodium. 

12. No patients were encountered in whom this method of analgesia and 
anesthesia was contraindicated. 

13. No inhalation anesthesia was required in any instance. 

14. The incidence of postpartum hemorrhage was not increased. It oc- 
curred in five patients, an incidence of 0.8 per cent. 

15. The majority of patients slept soundly for from one to eight hours 
following delivery. All expressed a desire for the same method of analgesia 
and anesthesia for their future deliveries. 

16. There was no maternal mortality in the entire series. There was only 
one complication. This resulted from the accidental injection of vinbarbital 
sodium into the subcutaneous tissue. 

17. The results obtained in 622 unselected private patients indicate that 
vinbarbital sodium is a most satisfactory agent for the induction of obstetric 
amnesia, analgesia, and anesthesia. 
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PREGNANEDIOL EXCRETION AT THE ONSET OF LABOR 


Rosert Lyon, M.D., San Francisco, CAuir. 
(Department of Obstetrics and Gynecology, University of California Hospital) 


|‘ THE search to identify factors concerned with the initiation of labor, 
attention has been directed toward the status of hormones during pregnancy 
and labor. It has been established that hormonal factors are responsible for 
the maintenance of pregnancy."* Of the hormones, the steroids undoubtedly 
play a significant role. In pregnancy, some of the urinary steroids appear to 
increase in the amount excreted in gradual wave-like steps, with the greatest 
acceleration during the last trimester of pregnancy. Of those steroids which 
so increase, the quantities recoverable appear to be roughly proportional to 
the growth of the fetus and placenta. 

During pregnancy, the salient steroid hormone is progesterone, which is es- 
sential to the establishment and maintenance of gestation. It has been reduced to 
pregnanediol through a series of physiologically inactive intermediaries, by 
Butenandt and Schmidt,® and by Westphal and Buxton.’* Conversely, preg- 
nanediol has also been oxidized to progesterone by Butenandt and Schmidt.® 

From these transformations, pregnanediol, the inactive aleohol isolated by 
Marrian in 1929 from the urine of pregnant women, appears to be the end- 
product of a series of intermediate steps in the metabolism of progesterone. 
These metabolites consist of the physiologically inactive substances, pregnane- 
dione, a hydroxyketone, and finally pregnanediol, which is the major end- 
product of progesterone metabolism. The inactive intermediaries appear to 
make up a relatively small proportion of the recoverable steroids. Pregnanediol 
is conjugated in the body with glucuronic acid and is then excreted by the 
kidney, appearing in the urine as sodium pregnanediol glucuronidate (NaPG). 
The purpose of this study is to measure the excretion of this substance in the 
urine in the days immediately preceding the onset of labor, during labor, and 
during the first few days of the puerperium. 

Consideration of the site of origin brings out that pregnanediol may have 
sources other than progesterone. No other source has ever been shown to 
produce a significant amount of the substance, nor of its precursor, proges- 
terone. Accordingly, it is reasonable to assume that the major fraction of the 
substance recovered in the urine of pregnant women is of placental, and in 
turn, of progesterone origin. However, in the glucuronic acid titration method 
which was used in the determinations here reported, several components of 
the androstane series and some inactive steroids of the pregnene series will 
be carried through the extraction process and be precipitated by lead nitrate, 
so that their glucuronic acid fraction will comprise a portion of the total assay. 
Since this fraction is relatively small and constant, it does not appear to de- 
tract from the essential significance of the findings presented. 
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Progesterone is furnished initially by the corpus luteum and subsequently 
by the placenta, at least as to its largest fraction. Fundamentally, the pla- 
centa must survive in order to maintain the physiologic status of pregnancy. 
This was shown by Van Wagenen and Newton," who removed the fetuses from 
macaque monkeys in the last third of pregnancy, leaving the placentas in place. 
These pregnancies progressed to term, during which the animals gained weight 
after they recovered from the transitory weight loss at the time of operation. 
Removal of the fetus has been repeated in rats and guinea pigs with similar 
results. Also, there are a few instances of placental retention in the human.’™* 
All of these observations show that, although the fetus be removed, pregnancy 
can continue, provided the placenta remains in place and functions. This con- 
sideration suggests that the placenta is the anatomic site for regulation of the 
duration of pregnancy. The mechanism by which this is accomplished seems 
to be by the production of hormones by an intact placenta. 

Consideration of the hormonal factors preceding parturition recalls Rosen- 
cranz’’? observation on thirty cases of prolonged labor, wherein the estrin 
and progestin contents of the placentas were assayed. Approximately half of 
the normal amount of estrin was found in the presence of a normal amount 
of progestin. From this, progestin appears to exert an inhibitory effect on 
the myometrium. 

The contention that labor occurs because of progesterone deficiency is 
supportable from observations on animals in which the ovaries are essential 
for the continuation of pregnancy. Abortion invariably occurs following the 
removal of the corpora in the rabbit.* It also occurs in the rat. In women 
with hemochorial placentas, the ovaries are not so essential after the first 
trimester, and the effect of removal of the corpora on this phase is less marked. 
However, premature labor often follows rather slight alterations (i.e., bleed- 
ing) in the placenta. 

Moreover, pregnancy has been prolonged by giving progesterone to rab- 
bits just before term. This has also been done by reviving a waning corpus 
luteum, as late as the 28th day in rabbits, by administering estrin.? Snyder™ 
accomplished deferral of parturition by inducing new functional corpora (when 
the originals had waned) by employing chorionic gonadotrophin, this method 
serving as another means of furnishing progesterone. 

From these considerations it seems logical to conclude that the withdrawal 
of progestin is a prerequisite to the onset of labor. The chief basis for this 
contention was the drop in the pregnanediol of the urine, which has been dem- 
onstrated during many cases of threatened or recurrent abortion. 

From the pregnanediol excretion curve of Venning and Browne" there is 
no very abrupt drop prior to the onset of labor. Our own observations are 
not wholly in agreement with these earlier investigators. Due to the physio- 


*Willard M. Allen, of St. Louis, has kindly permitted the author to refer to a case of 
abdominal pregnancy in which the excretion of NaPG was determined after the delivery by 
abdominal section of a full-term, living fetus. In this case the placenta was not removed at 
the time of delivery. The excretion of NaPG was maintained at a high level for about three 
weeks after delivery of the fetus, thereby showing that the fetus is not the source of the pre- 
cursors of pregnandiol. 
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logic lag from administration of progesterone to excretion as sodium preg- 
nanediol glucuronidate, the failure of a dramatic drop in NaPG values prior 
to the onset of contractions is not necessarily associated with a high or rela- 
tively high level of progesterone. The reasoning is as follows: When 200 mg. 
of an orally active progestin is given daily, the amount of pregnandiol] ex- 
creted in the urine is approximately 55 mg. The increase in output is observed 
from 36 to 48 hours after the oral administration. Moreover, Allen and his 
co-workers? report that progesterone withdrawal bleeding appeared while the 
pregnanediol level was still almost as high as it had been at the peak of the 
medications. This suggests that there is a definite lag of about two days. be- 
fore clearance of the pregnanediol is observed, even though the effect of a con- 
siderably lower level has become clinically apparent. Hence, this should be 
considered in interpreting the pregnanediol excretion graphs. The uterus would 
probably not be kept from contracting effectually by the amount of proges- 
terone which, for example, was converted to only 4 mg. of NaPG in a day. 


Plan and Method 


Sodium pregnanediol glycuronidate assays were made on women in late pregnancy. 
The titrimetric method of Allen and Viergiver,! with a modification of extraction tech- 
nique suggested by Woolf, Viergiver, and Allen,2° was followed in the determinations. 
This procedure differs from previous methods by the precipitation of the pregnanediol glu- 
curonidate from aqueous solution as a lead salt. Pregnandio] is then measured by titrating 
the amount of glucuronic acid liberated by acid hydrolysis. The glucuronic acid is titrated 
with Shaffer-Hartmann-Somogyi copper reagent. 


Twenty-four-hour volumes of urine were obtained from the patient at home, or in 
cases of patients in the hospital, from routine ward voidings. Generally, the patient alone 
made the most complete collections. The 24-hour specimens were extracted with 300 ml. 
of butyl aleohol during collections. 


Checks on the method of assay, using aliquots of 24-hour urines, were consistent and 
revealed almost identical values. Administration of a progestin is reflected clearly by this 
method. Twenty-four-hour values assayed by the glucuronic acid method, except for being 
slightly lower, compare quite well otherwise with established figures for pregnandiol out- 
puts in the first 38 weeks of normal pregnancy as determined by other methods. Sixty- 
eight pregnant women have had sodium pregnanediol glucuronidate assays during the latter 
phase of their pregnancy, during parturition, and for a few days post partum. Composite 
graphs indicate that there is ordinarily a pronounced fall in the NaPG excreted in the 
urine during the last several days preceding the onset of spontaneous labor. For purposes 
of this investigation, cases of spontaneous delivery have been divided into three major 
groups: spontaneous onset of premature labor; spontaneous labor at term; and spontaneous 
postmature labor. 


Results 


Earlier studies have indicated quite high levels of pregnanediol at the onset of labor, 
as described by Venning (1935),16 Stover,14 Wilson,19 and Bachman and Hirschmann.4 How- 
ever, Bachman and Hirschmann‘ observes not only cyclic monthly fluctuations in the 
amount of pregnanediol excreted, but a pronounced fluctuation immediately preceding the 
onset of labor. Apparently, the levels he reported for the beginning of labor were the 
lowest found by any observer who used the original Venning and Browne technique. Al- 
though he studied only a few cases, from his charts, labor appeared to begin in the excre- 
tion range of 30 to 40 milligrams daily. In our hands, using the more recent glucuronic 
acid method, the NaPG excretion values have been appreciably lower, so that we are un- 
able to confirm reports of the higher levels found at the onset of labor by prior investigators. 
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Since pregnanediol presumably comes from progesterone secreted by the placenta, it 
might be of interest to record the findings in the event of sudden termination of pregnancy. 
Such an opportunity was presented by twelve patients who had cesarean sections (Fig. 1) 
and on whom 24-hour urinary collections were made during the day or so they were in the 
hospital prior to operation. These situations represent a somewhat premature interruption 
of pregnancy, in which the patient would ordinarily not have fallen in labor for at least 
a few days after the date chosen for the operation. The sections were carried out at an 
average of five days prior to term, and, although the NaPG values at 24 hours preceding 
the operation, and on the day of operation, were at relatively low levels for this duration 
of pregnancy, i.e., 21 and 18 mg. respectively, the sudden decrease in level following the 
removal of the placenta is notable. For example, an average of 7.5 mg. of NaPG was 
found on the first postoperative day. The average at the second postoperative day was 
3.6 mg., and thereafter approximated the postpartum averages. 
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Fig. 1.—Pregnanediol concentration following cesarean section. Averages of twelve 
cesarean sections carried out in the last few days of pregnancy, showing moderately high NaPG 
values, such as are found a very few days prior to the spontaneous onset of labor. There is an 
immediate sharp postoperative decline. 


During the last few days of pregnancy, the values of pregnanediol recovered progres- 
sively declined from the high values ordinarily found at the peak (38th week) of normal 
pregnancy. The fall is considerably more rapid than the corresponding increase which 
occurred during the slow growth of the first 37 or so weeks of pregnancy, where the daily 
peak amounts excreted may reach levels of 80 mg., as measured by the glucuronic acid 
titration method. Even in toxemias of pregnancy, or where the fetus had died during late 
pregnancy, the daily output of NaPG is usually greater than 40 mg. at some time in the 
last trimester of the pregnancy. Thus, the lower NaPG values found as the onset of labor 
approaches uniformly represent a relatively rapid fall from considerably higher concen- 
trations. This decline in pregnanediol, which begins some two weeks prior to the onset of 
labor, gradually accelerates so that it is considerably more abrupt during the last six days 
than at any earlier time during the falling off period. 

The composite of 68 spontaneous delivery assays (Fig. 2) shows a steady decline from 
an output of approximately 30 mg. of sodium pregnanediol glucuronidate four days before 
delivery took place. One day prior to the onset of labor, the average output of NaPG had 
been 14.8 mg., while 48 hours preceding labor, the average was 19.5. The day of delivery 
shows an average excretion of 12.5 mg. The next day (post partum 1) the values dropped 
to 8.8 mg., then on the second day to 4.6 milligrams. 

Thus it may be seen that the fall is progressive, a drop of 25 per cent over the pre- 
vious day’s level being observed during the first 24 hours post partum. From here on the 
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drop is less precipitous, but continues rather regularly until levels of about 4 mg. are 
found daily. This is about the quantity found in association with an active corpus luteum 
of menstruation. We were unable to confirm Heckel’s? findings of zero NaPG output on 
some days of the early postpartum period. 

The average outputs of the 14 cases in which delivery occurred at term revealed a 
significant decline in pregnanediol excretion (over 50 per cent), in the 72 hours preceding 
termination of the third stage of labor. Since there appears to be a lag of nearly 48 hours 
in the metabolism and excretion of pregnanediol,2 it is probable that the true conditions 
prevailing at the time of labor are more nearly represented by the amount of pregnanediol 
present at the second postpartum day. This concept seems to be supported by the data 


from both spontaneous delivery and cesarean section. 
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Fig. 2.—Pregnanediol concentration at the onset of labor (delivery spontaneous). Com- 
posite graph of 68 cases showing daily excretion of NaPG in milligrams, including spon- 


taneous term, premature, and postmature deliveries. 
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Fig. 3.—Pregnanediol concentration at the onset of labor. Term spontaneous delivery 
composite graph (14 cases) which show a typical steady diminishing NaPG output. The 
first postpartum day value of term delivery is somewhat higher than the average of all spon- 


taneous deliveries. 


Those deliveries which occurred a week or more after term, with fetuses above aver- 
age weight, composed a segment of 22 cases. Their averages are shown in the postmature 
delivery composite graph of Fig. 4. Delivery occurred at a slightly lower average level 
of NaPG than in the term deliveries. Moreover, the decline in urinary pregnandiol con- 
centration extending over the week prior to delivery was considerably more gradual than 
that of either term deliveries or premature deliveries. The postpartum course essentially 


followed that of the other groups. 
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The premature deliveries composed a series of 34 instances, which, at the onset of 
labor, had an average output of 13.5 mg. of NaPG. The week preceding the onset of labor 
revealed a more marked decline than that for the term or postmature series. Since this 
group was composed mainly of spontaneous premature rupture of the membranes, it might 
be expected that in these situations the decline would be quite rapid. The postpartum 
level was essentially the same in the premature delivery group as in each of the other series. 
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Fig. 4.—Pregnanediol concentrations at the onset of labor. Spontaneous delivery of 22 cases 
showing the postpartum values ordinarily found over an extended period. 
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Fig. 5.—Pregnanediol concentration at the onset of labor. Spontaneous premature deliv- 
ery of 34 cases shows a relatively steep antepartum fall in NaPG. The postpartum values 
agree with those found in term delivery and in the composite (Fig. 2) of all deliveries. 


Whether labor begins prematurely (Fig. 3) or postmaturely (Fig. 4), the pregnandiol 
levels ac that time are found within a relatively narrow range; that is, from 12 to 15 mg. 
daily. The premature labor series has a value on the day of delivery of 13.0 mg. for 24 
hours, and the postmature group an average output of 11 mg. Moreover, the premature 
curve seems to fall more, rapidly before the onset of labor than was the case in the post- 
mature or normal. The latter two correlate well in NaPG concentrations. 

Several instances of false labor have contributed data to the consideration of a de- 
creasing progesterone concentration as a requirement for the onset of labor. Browne1é 
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and also Hamblené reported the NaPG concentrations were usually quite low in those indi- 
viduals who aborted. Of the NaPG assays obtained during false labor, it was usual to 
show a considerable decline from the pregnanediol values obtained earlier in the pregnancy. 
When the false labor ended, an increase in NaPG values followed. This seemed to hold 
whether or not bleeding ensued, and whether or not there was evidence of toxemia. 
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Fig. 6.—Pregnanediol excretion during placenta disorder. Premature partial separation 


of the placenta attended by diminished NaPG output during bleeding phase, with recovery but 
eventual premature delivery. 


Fig. 6 illustrates the case of a 21-year-old para ii, gravida iii, weighing 58 kilograms, 
who was Rh negative, and was admitted at 35 weeks of pregnancy because of bleeding and 
a threat of premature labor. During the first few days in the hospital while at bed rest, 
there was a continuation of bleeding for three days, during which time the uterus showed 
an increase in tonus and irritability. The bleeding ceased by the fourth hospital day, con- 
tractions were less perceptible, and the NaPG output recovered returned to even higher 
levels than found on admission. Shortly thereafter, a progressive fall in the level con- 
tinued unchecked until labor ensued nineteen days prematurely. Labor began when the 
patient excreted about 10 mg. of NaPG in the 24-hour period. Pregnanediol values during 
the early postpartum period were comparable to those of the average spontaneous delivery. 


Discussion 

Of the findings, one of the most significant is that the NaPG drop preced- 
ing the onset of labor occurs similarly in term, postmature, and premature 
groups. The decrease in output is approximately of the same range in each 
of the three categories. This would support a positive correlation between an 
extensive fall of conjugated pregnanediol and the onset of labor. Moreover, 
the relative similarity of the results from more than a hundred prelabor pa- 
tients for NaPG values, when the glucuronic acid titration method was em- 
ployed, strongly suggests that there may be a marked drop in available pro- 
gesterone preceding the onset of normal labor. Since this was not clearly re- 
flected in determinations made by earlier methods, and since all the techniques 
can measure substances other than pregnanediol, it is possible that the differ- 
ences are inherent in the method. For example, a relatively small component 
of the assays recorded as NaPG are due to nonpregnanediol substances, namely, 
androgens. The estrogens are almost completely removed by the method of 
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extraction. The small proportion of the androgen component reflected by the 
titrimetric method values is probably not appreciably greater than 8 per cent 
of the total. After parturition, when the values recovered are in the 3 to 5 mg. 
range, androgens may compose a somewhat larger proportion. Moreover, this 
component is relatively constant and does not significantly affect the declining 
pregnanediol values seen immediately prior to labor. One investigator,’ using 
the glucuronic acid method, suggested by a few observations that relatively 
low pregnanediol assays occurred immediately before labor in some cases. From 
the rapid decline of NaPG preceding normal labor, it is probable that very 
little progesterone is available at the onset of labor. 


Conclusion 


The onset of labor is preceded for several days by a marked decline in the 
excretion of urinary sodium pregnanediol glucuronidate. These declines are 
greater than any previously recorded. The difference from prior observations 
is attributed to the method and number of observations. It seems probable 
that progesterone production is diminished during the phase of decreasing 
NaPG values. It is implied that the concentration of progesterone available 
at the onset of labor is insufficient to maintain and continue pregnancy. 


These assays were carried out with the faithful technical assistance of Mrs. Virginia 
Sutton. 
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INCREASED EXCRETION OF PREGNANEDIOL IN PREGNANCY FROM 
DIETHYLSTILBESTROL WITH SPECIAL REFERENCE TO THE 
PREVENTION OF LATE PREGNANCY ACCIDENTS 


O. Watkins PH.D., George VAN S. Situ, M.D., ano 
Davin Hurwitz, M.D., Mass. 


(From the Fearing Research Laboratory, Free Hospital for Women, Brookline, and the 
Boston Lying-in Hospital) 


EFORE reporting the effect of diethylstilbestro] upon the urinary excretion 
of pregnanediol] in pregnancy, a brief résumé of the findings which led to 
this investigation is in order. 

Evidence for a progressive deficiency of the placental steroid hormones 
before and during late pregnancy accidents has been a consistent finding in 
50 women thus far followed by repeated analyses for the urinary products of 
estrogen and progesterone metabolism.** These included cases of premature 
delivery and intrauterine deaths, as well as pre-eclampsia (of varying degrees 
of severity) and eclampsia. Twenty-one of the women were diabetic, and in 
this group accidents involving death of the fetus predominated. Attempts at 
the definitive therapy of toxemia with estrogen and progesterone yielded only 
temporary alleviation of the hormonal deficiency and clinica] signs.** Pre- 
ventive therapy with estrogen and progesterone has been tried by us’ and, 
at our instigation, in a fairly large series of diabetic patients® with improved 
results, particularly as regards a reduction in fetal mortality in diabetics. 
We now have evidence’ that abnormalities in the production and metabolism 
of the placental steroids may have their ineipience in the second trimester, 
indicating that truly preventive measures should be started as early as the 
sixteenth to eighteenth week. Replacement therapy over prolonged periods 
with the amounts of estrogen and progesterone indicated in pregnancy is still 
impossible. For this reason some means of stimulating the placental secretion 
of the steroid hormones has appeared to offer a more practical and physiologic 
approach. Administration of chorionic gonadotrophin is contraindicated be- 
cause of the fact that the majority of these patients already have an excess 
of this hormone in the circulation? and seem to be unable to utilize it ade- 
quately for the production of placental steroids.” ° 

In normal pregnancy, the rate of estrogen and progesterone secretion 
reaches a peak at about the thirty-eighth week and rapidly declines from then 
until parturition.’ The picture in late pregnancy toxemia and its associated 
accidents, therefore, may be considered one of premature decadence of pla- 
eental secretion. A clearer understanding of the physiologic processes in- 
volved in the production of estrogen and progesterone has evolved from our 
studies of estrogen metabolism in women. From these it has been deduced 
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(1) that progesterone facilitates the metabolic conversion of the estrogens and 
hence depresses their rate of inactivation, (2) that estrogen inactivation prod- 
ucts play an important role in the stimulation of sex steroid secretion,’~® and 
(3) that the production of progesterone during the luteal phase of the men- 
strual cyele and around the thirty-eighth week of normal pregnancy is suffi- 
cient to reduce estrogen inactivation to such an extent as to remove the stim- 
ulus for sex steroid secretion.” 7° The regression of the corpus luteum in the 
ovarian cycle, and the reduction of the placental steroid hormones during the 
last weeks of normal pregnancy may readily be explained on this basis. It has 
accordingly been proposed® that the administration, during the middle months 
of pregnancy, of larger amounts of estrogenic material than could be metab- 
olized by the available progesterone might supply a sufficient concentration 
of inactivation products to forestall any incipient premature deficiency of 
estrogen and progesterone. There was reason to suppose that diethylstilbestrol, 
as well as being inexpensive and effective by mouth, might be a more useful 
therapeutic agent for this particular purpose than the naturally occurring 
estrogens. Experimentally, it has been found to be 100 times as active as 
estrone in stimulating increased secretion and release of gonadotropic hor- 
mones from the pituitary of the intact rat.‘ It has also been shown by 
Pencharz’* and others** to have an augmentative effect upon the ovarian re- 
sponse of hypophysectomized rats to chorionic gonadotrophin, synergizing 
with this hormone to give pronounced enlargement of follicles and corpus 
luteum formation. 

As a consequence of the above considerations and findings, we were led 
to investigate the therapeutic possibilities of diethylstilbestro] as a preventive 
measure against the premature decadence of placental secretion which appears 
to characterize late pregnancy toxemia and its associated accidents. In order 
to get some lead as to the proper dosage,* as well as to acquire more direct 
evidence for the progesterone stimulating properties of diethylstilbestrol in 
human pregnancy, we have done urinary pregnanediol determinations’ at 
weekly intervals on a pregnant diabetic woman during administration of the 
drug and during shorter periods when therapy was omitted. 


Mrs. M. K., aged 36 years, gravida iii, had had pre-eclampsia and stillbirth in 1931, 
and pre-eclampsia with a living child in 1938. On August 22, 1944, when referred to one 
of us (D.H.) by her obstetrician, Dr. Samuel Sidell of Boston, because of sugar in the 
urine, she weighed 210 pounds. Her last menstrual period had been on May 26. Diabetes 
was diagnosed and controlled throughout the rest of pregnancy (together with a 10- to 15- 
pound loss of weight) by diet and protamine-zinc-insulin, 16 units daily to the twenty- 
seventh week, with a gradual increase to 30 units daily at term. Diethylstilbestrol orally 
was started on September 16, during the seventeenth week, and continued (with two in- 
terruptions as shown on the chart) through Jan. 29, 1945, the end of the thirty-fifth week. 
She had a normal pregnancy and spontaneously delivered a healthy 8-pound boy on Febru- 
ary 28, four weeks after the cessation of therapy. There was no nausea at any time or 
other sign of toxicity from the drug. 

*An approximation of the amount of diethylstilbestrol that might be required in preg- 
nancy to stimulate progesterone secretion was made by comparing hormone excretion in the 
pregnant and nonpregnant woman and calculating on the basis of the dosage of the drug, 


which has been found by experience (G. V. S.) to prolong the cycle of nonpregnant women 
without inhibiting ovulation. 
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As shown on the chart, the trinary excretion of pregnanediol rose steadily 
while diethylstilbestrol was being taken, and dropped precipitously each time 
it was omitted. In normal pregnancy, fluctuations in the curve of pregnanediol 
excretion are observed, but the fact that this patient showed none while the 
drug was being taken, and that the three drops coincided with omissions of 
therapy, provides fairly conclusive evidence that diethylstilbestrol was respon- 
sible for the steady rise in pregnanediol excretion, presumably as a result of 
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progesterone stimulation. The composite curve of normal values presented in 
the chart is compiled from our figures’ ** and those of Venning.’®> The high- 
est individual value that we have ever observed is 120 mg., whereas Venning 
reports none over 100. At the thirty-fifth week, after taking 125 mg. of 
diethylstilbestrol daily for 3 weeks, Mrs. M. K. excreted 150 mg. of preg- 
nanediol in 24 hours. It is possible that 3 weeks of such large dosages con- 
stituted excessive therapy. 
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The amount and partition of estrogens were also determined in these urines, but in- 
terpretation of the results is difficult, since it is impassible to know how much of the 
excreted hormone was of endogenous origin, and how much derived from diethylstilbestrol. 
The values suggest that an increased secretion of estrogen was stimulated, and there is 
good evidence that the rate of estrogen inactivation was depressed during the periods of 
treatment, probably an indirect effect due to the increase in progesterone. 


On the basis of these findings, we are recommending the following regime 
for the prevention of accidents in late pregnancy: diethylstilbestro] by mouth 
starting at the beginning of the sixteenth week with 30 mg. daily, and increas- 
ing the daily dose by 5 mg. at weekly intervals through the thirty-fifth week. 
For this purpose, 25 mg. tablets* may be supplemented by 5 mg. tablets to 
give the correct dosage. The progesterone stimulating properties of diethyl- 
stilbestrol make it an equally logical agent for the prevention of accidents in 
early pregnancy.t For patients in whom accidents are likely to occur before 
the fifth month, we are recommending 5 mg. daily starting 2 weeks after the 
last missed period, i.e., at the start of the seventh week of gestation, with 5 
mg. increases in the daily dose at 2-week intervals to the sixteenth week and 
at weekly intervals thereafter. Therapy with diethylstilbestrol according to 
these specifications, for patients with repeated accidents in pregnancy, is now 
being tried by a number of individuals throughout the country and the re- 
sults reported to us. We would appreciate case reports from any others stim- 
ulated by this publication to try it. In this way sufficient data should be 
collected in a relatively short time to be of statistical significance. The results 
to date are promising, and there has been no evidence of harmful effects. 


Summary 


A brief résumé is presented of the previously published findings which led 
to the hypothesis that the premature deficiency in the production of estrogen 
and progesterone characteristic of accidents in late pregnancy might be pre- 
vented by the oral administration of diethylstilbestrol. 

The effect of this compound upon the urinary excretion of pregnanediol 
by a pregnant diabetic woman with a bad obstetric history has been investi- 
gated. The results provide good evidence that this synthetic estrogen stimu- 
lates progesterone secretion in human pregnancy. 

A regime of stilbestrol administration by mouth is proposed as a preven- 
tive measure to be tried in cases with a history of repeated accidents in preg- 


*Supplied by E. R. Squibb & Sons. 

jImmediate relief of uterine contractions in threatened abortion and premature de- 
livery has been observed by Karnaky™ as a result of the injection into the anterior lip of 
the cervix of large amounts of diethylstilbestrol. This author reports good results with the 
use of the drug both as definitive and preventive treatment of abortion and premature de- 
livery, and suggests various possibilities as to its mode of action. Although our findings 
indicate that diethylstilbestrol stimulates progesterone secretion, it hardly seems possible 
that this effect would be an immediate result of local injection. We wonder if Karnaky’s 
observations may not be due to some reflex nervous reaction, and if oil alone, so administered, 
might not elicit the same response. 

¢Dr. John O. Haman of San Francisco performed liver function tests throughout therapy 
and for 6 weeks post partum on a woman treated by this regime, except that diethylstil- 
bestrol was continued to term and the patient delivered by cesarean section. There was no 
evidence of liver damage. Urinary pregnanediol was also followed and rose steadily. This 
woman had had severe pre-eclampsia in a previous pregnancy with “resultant kidney damage.” 
There was no toxemia in this pregnancy and the infant is living and well. ‘Excessive oozing” 
was noted at delivery and may well have been due to the drug. It has not occurred in 
patients who were allowed to deliver spontaneously 2 to 4 weeks after the last diethylstilbestrol. 
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naney which may be referable to progesterone deficiency, namely, abortion, 
premature delivery, pre-eclampsia, eclampsia, or intrauterine death. 
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LATE COMPLICATIONS OF THE WATKINS INTERPOSITION 
OPERATION* 


CLAYTON T. BEEcHAM, B.S., M.D., PHILADELPHIA, PA. 


ATKINS, of Chicago, first did the interposition operation as we know 

the procedure, in December, 1899. His operation has been widely used 
since its inception. Today, however, one gathers the impression that the 
ordinary bladder advancement, the Manchester-Fothergill operation, and 
vaginal hysterectomy are gradually replacing the interposition. This is proba- 
bly due to the Watkins operation causing a distortion of pelvic anatomy.’ 

If our limited experience is an index of what may follow this procedure, 
not to mention what others must have seen but not recorded, we have a serious 
indictment of the operation. For those who continue to employ this operation, 
a consideration of late complications is in order. The interposition operation has 
held little appeal for us, consequently our series is negligible. The complications 
encountered have come under our eare, though the operations were done else- 
where. 

Carcinoma of the Corpus Uteri 


MeGlinn,” in 1927, reported a case of carcinoma of the uterine body oceur- 
ring two years after he had done a Watkins operation. Dr. MeGlinn stated then 
that he had been unable to find other reports of such a complication. Bissel, 
in a discussion of MeGlinn’s paper, stated that he had encountered two such 
cases ; while Corvese* two years later added another report, making four in all. 
We are, herewith, adding another ease to the list, although we are certain this 
does not represent the incidence of such complications. 


Mrs. M. B., aged 58 years, was operated upon by another surgeon two years previously. 
At that time she had a diagnostic curettage and a Watkins interposition operation done. 
About sixteen months after this operation she began to have recurrent episodes of slight 
vaginal bleeding. The patient consulted no one until the bleeding was constant, or eight 
months later, April 1, 1944. She was admitted to Chestnut Hill Hospital April 13, 1944, and 
on April 15, 1944, a diagnostic curettage was done with much difficulty. The interposition 
operation had been well done. The uterine sound was introduced with difficulty at a right 
angle to the posterior vaginal wall. Depth was three inches (6.6 em.). A malleable curet 
was likewise introduced, bringing forth copious material which proved to be adenocarcinoma 
Grade II of the corpus. 

Since McGlinn had attempted in his case to free the uterus from below and found it 
impossible, we chose the abdominal route as he did. On April 17, 1944, the patient was 
operated upon under spinal anesthesia. A retention catheter was first placed in the bladder 
and connected to an irrigation flask containing methylene blue and water. A two-way valve 
allowed the bladder to be filled and drained at our request, permitting better visualization 
and demonstration of landmarks. As it turned out, this simple procedure helped us greatly 
to keep out of the bladder. 


*Read at a meeting of the Philadelphia Obstetrical Society, April 5, 1945. 
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We found the uterus firmly adherent under the pubic arch, deep in the pelvis, and com- 
pletely covered over its posterior wall by bladder. No line of cleavage could be found, necessi- 
tating sharp dissection throughout. After the bladder had been freed from the uterus, the 
corpus was sharply dissected off the vaginal wall. Our patient was overweight. This added to 
the technical difficulty. In this particular phase of the operation, we opened the anterior 
vaginal wall from the urethral meatus to the cervix. Unlike MecGlinn, we did not drain this 
area, but closed it from above. ‘The lateral dissection of the tubes, ovaries, ureters, and 
uterine arteries was without incident and seemed almost a minor procedure compared with 
the complete hysterectomy. 

The entire operation was most difficult. If all gynecologists were called on to treat a 
corpus malignancy after a Watkins operation had been done, I am sure the interposition 
technique would no longer be used. 

The patient made an uneventful recovery. She has a bladder capacity of 24 ounces, 
with occasional lapses of muscular control, as one would expect. 

Phaneuf? states that he has had to do only one panhysterectomy after the Watkins opera- 
tion and, technically, it was difficult. 


Pregnancy 


It is apparent that this operation is indicated after the menopause because 
of the dangers when pregnancy follows. There are a number of cases reported 
in which the interposition operation was done without tubal ligation during the 
childbearing period. Practically all patients aborted or went on to term and 
cesarean section. Some of these patients have worn retention catheters from the 
eighth week on, however. In spite of this, one is able to find series of cases 
where the operation with and without sterilization has been done. In 1935 we’ 
reported a death resulting from a Watkins operation and sterilization. The 
surgeon in this instance had ligated and cut the tube on one side and the round 
ligament on the other side. The patient lived in a remote section of this country, 
far from medical attention. Her urethral obstruction due to pregnancy was 
complete, so that she developed a gangrenous bladder which had ruptured when 
we saw her. 

Reduced Bladder Capacity 


Recently there came to us a patient, Mrs. A. G., complaining of frequency 
of urination. Unless she restricted fluids to a bare minimum, it was necessary 
for her to void every hour. History revealed that three years previously, at 
the age of 39, a Watkins operation and sterilization was done for cystocele and 
slight prolapse. Following this, she complained of frequency only. Repeated 
urinalyses were negative. This complaint was more noticeable in the week 
previous to menses. Finally, she was castrated with deep x-ray. There followed 
only slight improvement. When we saw the patient, she was a miserable woman 
from this one complaint. 

Pelvie examination revealed a well-interposed symmetrical uterus that was 
quite firm, but slightly larger than normal for a woman of her age, and not 
atrophie as one would expect in a eastrate. On Jan. 29, 1944, we had Dr. 
Lowrain McCrea eystoscope the patient. This was his report: ‘‘The bladder 
capacity was markedly decreased; only 100 ¢.c. could be introduced. The floor 
of the bladder was markedly elevated, and the ureteral orifices congested. I 
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believe Mrs. G’s symptoms are due purely to a mechanical reason caused by 
the uterus being pushed beneath the bladder. There is a question in my mind 
as to how much hydronephrosis has developed as a result of compression of the 
ureteral orifices. She does not appear to have any kidney deficiencies, nor does 
she have any pus and debris within the bladder. However, there is such a 
possibility if the bladder is left in such a position over a long period of time.’’ 

Up to this writing, the patient has refused to have the uterus removed per 
vaginam, vaginal hysterectomy being the only solution we see for this com- 
plaint. 

Conclusions 


1. The Watkins interposition operation, notwithstanding its complete dis- 
tortion of pelvic anatomy, continues to find some advocates. 

2. The Watkins interposition operation may be attended by serious com- 
plications when done in the childbearing period or after the menopause. 

3. The ordinary bladder advancement operation, the Manchester-Fothergill 
technique, or vaginal hysterectomy should offer enough choice of procedure in 
cases where the Watkins operation formerly has been used. 
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GERMANTOWN PROFESSIONAL BUII DING 


Discussion 


DR. LOWRAIN E. MC CREA.—It was with considerable pleasure that I accepted the 
invitation to comment on Dr. Beecham’s paper. However, I am a urologist, not a gynecologist, 
and I cannot tell the advantages or disadvantages, the indications or contraindications to this 
particular operation from a gynecologic standpoint. From a urologic standpoint, I can say 
that the disadvantages and the contraindications far outweigh the indications and the ad- 
vantages. Let us forget about pregnancy and uterine carcinomatous infiltrations that you 
men are accustomed to handle, but look at it from the urologic standpoint. This operation 
is usually done in middle life or past middle life in the majority of instances. Sometimes 
it is done in the childbearing period. You would think that the fixation of the uterus beneath 
the bladder would be a far cry from the hydronephrosis, pyonephrosis, and pyuria that we see 
does exist. There are several definite changes that occur in the urinary tract following this 
operation. It has been my privilege to see three instances, all of them assuming the same 
proportions and the same end results. One thing that does occur is the formation of a cul-de-sac 
in the posterior portion of the bladder back of the trigone as the floor of the bladder is elevated 
in the new position. As a result of the elevation and compression of the ureter, hydroureter, 
hydronephrosis, or pyonephrosis occurs. At the same time, increasing bladder retention, nitrogen 
retention, and occasionally uremia develop. I have three slides: the first, a copy of the 
Watkins original operation, showing the elevation of the bladder by the operation. The 
second is an artist’s conception of an actual case, showing position of the individual ureter 
lying on the outside of the elevated trigone, a deep recess in the lateral aspect of the bladder 
and the dome-shaped elevation of the trigone and floor of the bladder. The third is a 
urogram showing a bilateral hydronephrosis, marked decrease of the urinary output on the 
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left, a marked hydronephrosis on the right. The patient presented symptoms of uremia: After 
observing these changes in the urinary tract, I cannot, from the urologic standpoint, agree 
with the principles of the operation. 

I think there is proof from the urologic standpoint that the procedure of Watkins inter- 
position is a cause of an increased mortality among individuals whose life would otherwise not 
be shortened were it not for such a surgical procedure. 


DR. PENDLETON TOMPKINS.—Since it is difficult to perform a hysterectomy for 
carcinoma of the fundus after a Watkins operation, would you consider the use of radium and 
x-ray irradiation? An objection is sure to be raised to this suggestion on the grounds that 
the position of the cervix and interposed fundus make it impossible to insert radium into 
the uterine cavity in the usual way. This is true. However, it is no great feat to expose 
the fundus which now lies beneath the urethra, to enter the uterine cavity through the fundus, 
and to insert the radium from that end of the uterus. If this is done, the bladder and 
urethra will be protected from excessive radium irradiation by the thickness of the uterine 
wall, X-ray treatment may be administered in the usual manner, with the addition of the 
‘‘vaginal cone technique’’ if that seems desirable. 


DR. WILLIAM R. NICHOLSON.—I have used the Watkins a great many times, and 
I maintain an operator should be able to distinguish between the round ligament and the 
tube in sterilization. Of course, when one meets an advanced case of carcinoma of the fundus, 
x-ray and radium is the proper treatment, but I still feel that the Watkins operation is good 
if used in suitable cases. No one should think of using it in the childbearing period unless 
the patient is sterilized, but in elderly women with a third degree prolapse the Watkins opera- 
tion meets the indications, in my opinion. 


DR.. ADRIAN VOEGELIN.—May I say a few words in defense of an operation I 
have favored for many years, particularly for large cystoceles. All operations have occasional 
failures, and there is a possibility of a woman developing a fundal carcinoma after any sort 
of plastic. Admittedly, there will be considerable difficulty in undoing a Watkins. 

I feel that the operation has a definite field in the case of a medium-sized or slightly 
smaller uterus. 

Concerning the subsequent pregnancy, may I observe that a good gynecologist should 
be able to differentiate between a round ligament and a Fallopian tube. 

Frankly, I have rarely encountered urinary complications, and then only temporary ones 
due possibly to the fact that the base of the bladder is well mobilized before anchoring 
the fundus to the fascia on each side under the pubic arch. 

I failed to mention that, in my practice, amputation of the cervix is almost always done. 
This helps to approximate the cardinal ligaments as well as preventing the bougie-like action 
of an elongated cervix in descending to a lower level. 


DR. BEECHAM (Closing).—We need add nothing to what Dr. McCrea has demon- 
strated so graphically. Most of the discussion has been around the small uterus, or as the 
textbooks put it, ‘‘the proper sized uterus.’’ Therein lies a wide range of choice and, 
individualized as any surgeon is bound to be, accounts for the reduced bladder capacity. 

Dr. Nicholson, as others, feels the Watkins is indicated in suitable cases. The literature 
gives no clue as to what constitutes a suitable case. 

In my opinion the Watkins is an easy operation to correct a cystocele, but may produce 
many postoperative complications. The desired plastic result can be obtained by employing 
less dangerous procedures. 
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THE FETAL MORTALITY IN WOMEN DURING THE 
PREDIABETIC PERIOD 


JOSEPH HerzstEIN, M.D., AnD Henry DoucGer, M.D., New York, N. Y. 
(From the Metabolism Clinic, Mdéunt Sinai Hospital) 


HE abnormally high fetal and neonatal mortality of diabetic mothers has 

been a well-known phenomenon. Some observers have thought that this 
condition also obtained among children born to these mothers long before the 
diabetes became manifest. Miller, Hurwitz, and Kuder? reported an unusually 
high fatality rate even twenty years before the onset of diabetes. This somewhat 
startling observation prompted us to analyze the prediabetic fetal and neonatal 
mortality among women attending the Metabolic Clinie of the Mount Sinai 
Hospital. 

The data relevant to this study were obtained by direct interview of two 
hundred married diabetic mothers. Their childbearing period occurred within 
the normal range of time, 83 per cent having had children before the age of 
thirty-one. Although the onset of diabetes developed at a mean age of 45.7 
years, almost half, or 94 patients, first noted diabetes before the forty-fifth year. 


TABLE I. FETAL AND NEONATAL MORTALITY IN PREDIABETIC WOMEN 


STILL- 

TOTAL BIRTHS AND 

TOTAL STILL- NEONATAL TOTAL | NEONATAL 

BIRTHS BIRTHS DEATHS DEATHS | FATALITY 
1-5 yr. before onset 39 3 3 6 15.4% 
6-10 yr. 67 0 1 1 15% 
11-15 yr. 106 5 4 9 8.5% 
16-20 yr. 107 A 2 3 2.8% 
21 or more yr. 307 12 7 19 6.2% 
1 to 20 yr. period 319 9 10 19 6.0% 
Entire series 626 21 17 38 6.1% 


Table I summarizes the data with regard to fatalities by five-year periods prior to the 
onset of diabetes. A total of 626 children were born, including 21 stillbirths and 17 neonatal 
deaths, which yielded a total fatality rate of 6.1 per cent. Fetal and neonatal fatalities oc- 
curred in only 26 of the patients. The other 174 experienced no fetal or neonatal mortality 
at all. The average age of onset of diabetes of women with no fatalities was 45.2 years, and 
for those with fatalities, 48.9 years. 

Three of the 26 women who had fatalities contributed 10 of the 38 deaths, or approx- 
imately one-fourth of them. In one instance, three fatalities occurred over forty years before 
the onset of diabetes. The second patient had marked hypertension, together with diabetes 
which developed at the age of forty. The third patient who contributed four fatalities, all 
twenty years before the diabetes was manifest, was a colored woman with syphilis. 

Our fetal fatality rate of 6.1 per cent in prediabetic women resembled the figures cited 
by others for normal women. Miller, Hurwitz, and Kuder,? referring to.a general series of 
3,079 nondiabetic births at the New Haven Hospital, cited a total fetal mortality of 5.4 per 
cent. In a control group of 398 infants born to nondiabetic women comparable in age to 
the diabetic patients, our fatality rate was 3.01 per cent. In a subsequent study Miller‘ re- 
ported a fetal mortality of 2 per cent in a control group of nondiabetic women. White? cited 
a comparable figure of 3.4 per cent based on 600 nondiabetic cases delivered at. the Faulkner 
Hospital, and a rate of 6 per cent for nondiabetic women at the Johns Hopkins Hospital, 
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Among our patients the twenty-year period immediately prior to the onset of diabetes, 
in which approximately half the births took place, was characterized by a total mortality 
rate of 6.0 per cent. A rate of 6.2 per cent was obtained for the prediabetic period of over 
twenty years. A significantly increased rate, 15.4 per cent was noted, however, during the 
first five-year period immediately preceding the onset of diabetes. Inability to determine the 
exact date of onset of diabetes probably led to the inclusion of instances of existing diabetes 
in this five-year period. The heightened mortality rate noted for this span of time cannot be 
interpreted wholly as a prediabetic phenomenon, since it probably represents diabetic con- 
ditions in part. Except for this first period, Table I displays no special trend in fatality rate 
for the other fifteen years preceding the onset of diabetes. 

White’ cited a stillbirth mortality of 17 per cent prior to the onset of diabetes. Miller 
and his associates reported an even higher figure of 35.4 per cent among 79 children born in 
the first five-year prediabetic period. In their series of 252 children born during the entire 
twenty-year prediabetic period, there were 50 deaths, constituting a fatality rate of 19.8 
per cent. This is approximately three times higher than that for our series in the same 
period. The disparity may be accounted for by the difference in age of onset of diabetes 
which in our series was 45.7 years compared with 34 years in theirs. Figures given in a 
later report by Millert based on women whose age at onset of diabetes was forty years, more 
closely resemble our findings. He found a rate of 15.8 per cent for the fifteen-year period 
prior to the onset of diabetes, and a rate of 6.0 per cent for the period sixteen years or more. 


Relation of Fatalities to the Use of Insulin 


Fifty-nine women did not require insulin in contrast to 141 whose diabetes was severe 
enough to warrant its need. Table II indicates that in the prediabetic state mothers who were 


TABLE II. USE or INSULIN AND FETAL MORTALITY 


NO. OF NO. OF 
NO. OF STILL- NEONATAL TOTAL 
BIRTHS BIRTHS DEATHS FATALITY 
Noninsulin patients 59 179 5 7 6.8% 
Insulin patients 141 447 16 10 5.8% 


destined to have severe diabetes requiring the use of insulin, had a fetal mortality rate no 
greater than those whose diabetes turned out to be relatively mild. 


Abortions and Miscarriages 
Miscarriages and abortions occur with relatively greater frequency in diabetic women 
after the onset of their illness. One hundred ten patients reported no fatalities, miscarriages, 
or abortions in the prediabetic period. The others sustained 88 spontaneous abortions in ad- 
dition to fetal fatalities. On the basis of 714 pregnancies among the 200 women, the spon- 
taneous abortion rate was 12.3 per cent. The corresponding figure for the general population 
reported by White? was 11 per cent for ‘‘ miscarriages or abortions.’’ 


TABLE III. USE oF INSULIN AND SPONTANEOUS ABORTIONS 


NO. OF TOTAL NO. OF TOTAL NO. OF PER CENT 

WOMEN PREGNANCIES ABORTIONS ABORTIONS 
Noninsulin patients 59 192 13 6.8 
Insulin patients 141 522 75 14.4 
Total 200 714 88 12.3 


Table III presents the data in relation to the use of insulin. 


The women destined to 


have a moderate or severe diabetes requiring insulin had a higher percentage of abortions than 
the milder cases, the rates being 14.4 per cent and 6.8 per cent respectively. No such dif- 
ference was noted in fetal and neonatal mortality with respect to the potential severity of 


diabetes, 
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Summary 


Two hundred diabetic women gave birth to 626 children during their pre- 
diabetic years. The total infant fatality rate (stillbirths and deaths within 
ten days after birth), was 6.1 per cent. The corresponding rate for nondiabetic 
women as given by others ranged from 2 to 6 per cent. 

The fetal fatality rate for the first five years preceding the onset of recog- 
nized diabetes was 15.4 per cent. The first five-year prediabetic period revealed 
an inereased fetal and neonatal mortality but the preceding fifteen years was 
not characterized by such a tendency. The total rate for the entire twenty-year 
prediabetic period did not differ significantly from normal. The rate for the 
total twenty-year prediabetic period was about the same as that for the period 
of over twenty years, namely, 6 per cent. 

The stillbirth and neonatal fatality rate among women who were destined 
to require insulin was not higher than among those who developed mild diabetes. 
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AN UNUSUAL DECIDUAL REACTION IN THE CERVIX 


Lr. Cou. JosEPpH KLEIN, M.C., A.U.S., AND 
CapTaIN LUVERNE H, Dometrr, M.C., A.U.S. 


(From the Section of Obstetrics and Gynecology, and The Laboratory of the AAF 
Regional Station Hospital, Barksdale Field, Louisiana) 


ORMALLY the mucous membrane of the cervix does not participate in the 
formation of the decidua.’ However, rare instances of decidual reaction 
in the cervix have been described in association with polyps.? According to 
Novak,’ ectopic islands of decidual reaction may be observed in the cervix, 
the reaction being considered a metaplasia involving patches of mesenchymal 
cells which are sensitive to the hormones elaborated during pregnancy. Hen- 
nessy,* in 1943, deseribed a case in which there was an unusual type of decidual 
reaction in the cervix. In the course of a routine prenatal examination, a 
cervical lesion was observed which was suspected of being a malignant neo- 
plasm. Biopsy revealed a very cellular tissue with marked decidual reaction 
between irregular glands which were scattered throughout. 
The observation of an unusual variation of a rare pathologie entity war- 
rants the reporting of the following case: 


Case Report 


A 23-year-old white primigravida was first seen in the prenatal clinic on July 20, 1944, 
by one of us (J. K.). Confinement date was estimated as January 31, 1945. Examination 
of the cervix revealed no polyps, erosions, or new growths. No unusual changes were ob- 
served on December 12, 1944, at which time the cervix was inspected during the completion 
of pelvic mensuration. 

The prenatal course progressed uneventfully until 1:00 p.m. February 6, 1945, when the 
patient suddenly experienced a painless vaginal hemorrhage estimated at approximately 
one cupful of blood. She entered the hospital one hour later, at which time there were no 
evidences of shock, acute anemia, or toxemia of pregnancy. The blood pressure was 100 
systolic, 70 diastolic. Examination of the abdomen revealed no areas of tenderness or 
rigidity; a full term fetus was found in the left occipito-anterior position, and the fetal 
heart was audible in the left lower quadrant. The sudden onset of painless vaginal bleed- 
ing with no gross evidence of premature separation of the placenta led to a presumptive 
diagnosis of placenta previa. The usual pre-examination precautions were taken. A com- 
patible blood donor was obtained and preparations made for possible abdominal delivery. 
Vaginal examination revealed no evidence of placenta previa. The external os of the 
effacing cervix was found to be dilated one and a half fingers’ breadth. The entire ante- 
rior lip of the cervix was replaced by an extremely soft, friable mass approximately 2 cm. 
thick at the portio. The gentlest manipulation of this area resulted in profuse bleeding 
necessitating the application of firm pressure in order to secure hemostasis. There were 
no polyps or erosions visible or palpable. The nature of the lesion was such that malig- 
nancy was strongly suspected. Further investigation was postponed pending parturition, 
the onset of which appeared to be imminent. Following a labor of five hours and fifty-five 
minutes, a living 7-pound, 9-ounce male infant was delivered by episiotomy and prophy- 
lactic low forceps at 6:55 A.M., February 7, 1945. Expulsion of the placenta and membranes 
at 7:00 A.M. was not followed by any undue bleeding. Immediate postpartum inspection 
of the cervix revealed neither lacerations nor bleeding. In obtaining a biopsy from the 
cervical lesion, the tissue was found to be more friable than anticipated. Hemostats crushed 
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through the extremely friable tissue exposing a raw surface from which dark blood spurted 
in multiple streams. It became necessary to insert figure of eight chromic catgut ligatures 
in order to secure hemostasis. The postpartum course was uneventful; the patient was dis- 
charged from the hospital on the seventh postpartum day. 


Fig. 1—Low power; demonstrating cervical glands surrounded by papillary masses of pleo- 
morphic decidual cells. (U. S. Army Medical Museum, Negative No. 85769.) 


Pathologic Examination (L. H. D.).— 

Gross: Small piece of red, friable tissue. 

Microscopic: Sections were stained with hematoxylin and eosin. The tissue consists of 
papillary masses of decidua showing many areas of necrosis. (Fig. 1.) A few normal 
appearing cervical glands are scattered throughout. In the basilar portions, the decidual 
tissue has a mature appearance, but as the free edge is approached, the cells vary consider- 
ably in size and shape. Spindle-shaped, stellate-shaped, and polygonal cells are present. 
The cytoplasm is slightly granular for the most part, but in many of the cells it is vacuo- 
lated and sievelike. Variation in staining of the cytoplasm is marked, varying from a 
pale pink to bluish-purple in the advancing portions of the mass. In many instances the 
cells are fused together. The nuclei are ovoid, vesiculated, and, in some, a prominent 
nucleolus is seen. Some cells are binucleated, and in these the perinuclear cytoplasm is a 
light lavender color surrounded by a rim of deep blue-staining, more compact cytoplasm 
with the periphery being light lavender. Some areas contain a fairly large amount of 
stroma. In these areas the decidual type of cell is not numerous. However, a network of 
fibers is present between which a pink-staining, granular material is found. Neutrophiles 
are scattered about, and in some areas there is marked necrosis. The tissue is extremely 
vascular, many large blood-filled spaces of the cavernous and hemangiomatous types are 
seen. In one of the larger spaces, a partially organized thrombus is present. The sur- 
faces of the papillary masses are partially covered by epithelium which varies from a low 
cuboidal to a columnar type. Occasionally, this epithelium extends down into the crypts 
forming mature cervical glands. These crypts contain neutrophiles and debris. Normal 
cervical tissue stroma is not present; only a few typical cervical glands are seen sur- 
rounded by decidual tissue. 

Diagnosis.—Decidual reaction of the cervix. 

Examination of the patient on March 8, 1945, four weeks post partum, revealed a firm 
cervix which was normal in all respects, except for a small erosion of the anterior lip. 
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There were no evidences of the lesion which had presented itself prior to delivery. The 
cervix had apparently undergone involution consistent with that of the fundus uteri. In 
view of the invasive potentialities of the decidual reaction, it was deemed advisable to. 
biopsy the cervix to exclude a possible malignant neoplasm. 


Fig. 2.—High power (400). (U. S. Army Medical Museum, Negative No. 85770.) 

Pathologic Report.— 

Gross: A small piece of cervical tissue 3 mm. in the greatest diameter is present. The 
surface epithelium is composed of a few small brownish-gray areas where the mucosa is soft. 

Microscopic: Sections of the tissue show the stratum mucosum of the ‘squamous epi- 
thelium to be slightly thickened. Some vacuolization of the cells, pyknosis, and an infiltration 
of neutrophiles is present. There is a prolongation of the rete pegs into the compact, well- 
vascularized supporting stroma. A few lymphocytes, mononucleated cells, and an occasional 
neutrophile are scattered through the stroma. The transition from squamous epithelium to 
columnar epithelium is abrupt but obscured by ulceration, where the surface is covered by a 
small amount of fibrin and neutrophiles. Elsewhere the columnar epithelium is fairly well 
preserved. A few slightly dilated cervical glands are present in the supporting stroma. Some: 
contain a pink-staining debris and neutrophiles. The subepithelial supporting stroma of this: 
portion is densely infiltrated with plasma cells, lymphocytes, a few neutrophiles, and 
eosinophiles. More deeply, the reaction is less intense. There is good vascularization with 
some of the vessels showing a thickened media. There is no evidence of a decidual reaction 
or malignancy in this biopsy. 

Discussion 


Decidual reaction in the cervix is a rare occurrence. However, when seen 
it is usually associated with polyps. The above described case is unusual in 
that there were no polyps. Furthermore, microscopic examination of the biopsy 
suggests more than the ordinary type of decidual reaction. The marked histo- 
logie variations of the decidual cells seen at and below the free margins of the 
specimen, as contrasted with the more mature cell-type present at the site of 
amputation, indicates, we believe, an unusual degree of cellular activity. Also, 
the presence of cervical glands encompassed by pleomorphic decidual cells, 
plus the papillary-like architecture suggests invasive potentialities. 
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It is interesting to note that involution of the cervix as manifested by 
gross and microscopic return to a relatively normal state was apparently con- 
sistent with the progress of that process in the fundus uteri. 

The investigation of the source of vaginal bleeding during pregnancy has 
rightfully been considered an obstetric dogma. Nevertheless, all too fre- 
quently it has been neglected or has been conducted in a haphazard manner. 
In many instances, a presumptive diagnosis of placenta previa based on his- 
tory exclusively has resulted in unnecessarily subjecting a patient to the addi- 
tional risks of abdominal delivery. A more discerning investigation might 
have revealed pathologic changes in the cervix as the basis of the bleeding. 


The common teachings of ‘‘biopsy every suspicious lesion’’ cannot be em- 
phasized too strongly. In the above described instance, the correct diagnosis 
would never have been made had this procedure not been employed. 
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SUBACUTE BACTERIAL ENDOCARDITIS COMPLICATED BY 
PREGNANCY, SUCCESSFULLY TREATED WITH PENICILLIN* 


CATHERINE Dosson, M.D., Cutcaco, 
(From the Michael Reese Hospital) 


HE following report is the sixteenth case in a series of patients with subacute bacterial 
endocarditis treated with penicillin by Dr. Louis Katz at Michael Reese Hospital. 

The patient, a 24-year-old gravida ii, para 0, entered the hospital Jan. 2, 1945, for a 
therapeutic abortion. The indication was rheumatic heart disease present since the age of 
8 years and complicated by congestive failure at 13 years. She had been confined to Michael 
Reese Hospital for six months with this latter episode. During the three years following the 
failure, the patient had had minor attacks of fever and fleeting joint pains which had con- 
fined her to bed for two to four weeks at a time. In the past eight years her health had been 
good. 

In May, 1943, Dr. Rubovits performed a therapeutic abortion when the patient was ten 
weeks pregnant, and advised against future pregnancies. 

When admitted to the hospital in January, 1945, the patient gave a history of having 
had a cold for the past two weeks accompanied by backache, low-grade fever, nausea, and 
occasional tenderness in several of the digitis. 

The essential physical findings were: blood pressure 115/65; pulse, 100; and tempera- 
ture, 100° F. The palpebral conjunctivae were pale; petechiae were not seen. The pharynx 
was slightly injected; the lungs were clear. The heart findings were those of a mitral stenosis 
and insufficiency and aortic insufficiency, with good cardiac reserve. The liver and spleen 
were not palpable. The pelvic findings were consistent with a twelve weeks’ intrauterine gesta- 
tion. On the outer border of the right foot there were two reddish areas which did not 
blanch on pressure and were slightly tender to palpation. The blood count revealed a hemo- 
globin of 10.2 grams (61 per cent), red blood count of 3.75, white blood count of 9,900; 
platelets were increased, and the sedimentation rate was 37 mm. per hour. 

Subacute bacterial endocarditis was suspected, and blood for culture was obtained. The 
specimens obtained on Jan. 3 and Jan. 5, 1945, revealed Streptococcus viridans. 

The abortion was, of course, contraindicated, and the patient was referred to Dr. Katz 
for treatment. The penicillin sensitivity of the patient’s organism was determined in vitro 
and found to be good (0.01 unit per cubie centimeter). Dr. Katz felt that this indicated a 
good prognosis, if he could judge by past experience with this type of organism. 

Penicillin was begun Jan. 10, 1945; 200,000 Oxford units were given daily in divided 
hourly doses (1 ¢.c. = 8,333 Oxford units). On January 13 (two and one-half days after 
the first injection of penicillin) the blood culture was negative. Repeated subsequent cultures 
were negative. 

By the end of January, when the patient was about sixteen weeks pregnant, Dr. Rubovits 
presented to the obstetric staff the problem of whether or not to interrupt the pregnancy. 
After considerable pro-and-con discussion, every member voted to allow the pregnancy to go 
to term. However, by Feb. 13, 1945, after five weeks of penicillin treatment, Dr. Katz was 
not satisfied with the patient’s progress. She continued to have new petechiae, although the 
blood cultures remained negative, and rectal temperatures were below 100° F. Comparison 
of the response of this patient with the others who had had a similarly sensitive strain of 
Streptococcus viridans was not favorable. This patient was pregnant; the others had not 
me *Presented, by invitation, at a meeting of the Chicago Gynecological Society, April 20, 
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_ been, and he felt that the pregnancy might be an unfavorable influence on the course of the 
disease; he therefore urged that it be terminated. Accordingly, on February 19, the patient 
was prepared for laparotomy. 

When the abdoron was opened, the uterus was found to be enlarged to the size of 
an eighteen-week gestation, and several small subserous and intramural leiomyomas were 
encountered. Because of the latter lesion, a supracervical hysterectomy, rather than a hys- 
terotomy, was performed. The postoperative course was uneventful. Penicillin therapy was 
continued until March 9 (two and one-half weeks postoperatively), completing eight weeks of 
treatment. 

The sedimentation rate was determined on March 2, and on March 14, and found to be 
12 and 11 mm. per hour, respectively. How much credit for this normal sedimentation rate 
can be assigned to the removal of a possibly harmful pregnancy on the course of the septi- 
cemia is not clear, because of the high sedimentation rates that normally occur in pregnancy. 

The fetus was cultured after its removal from the uterus. The cord blood and liver 
were negative. The placenta revealed Staphylococcus albus. No streptococci were found. In- 
cidentally, in this connection, it might be interesting to mention that one would expect to 
find a so-called sterile fetus when the mother’s blood has become negative. Penicillin has 
been shown to pass through the placental barrier, and the penicillin level in the blood of the 
fetus is the same as that in the mother. 

On March 14, 1945, five days after therapy had been discontinued, a new group of 
petechiae were noticed. The patient’s temperature was 99.8° F, the sedimentation rates re- 
mained normal, and repeated blood cultures were negative; this was therefore considered 
to be a ‘‘sterile episode.’’ The patient was discharged on March 18, 1945, nine days after 
penicillin had been discontinued. Her cardiac reserve was good, and she was considered to 
have recovered from subacute bacterial endocarditis. 

How much influence the pregnancy actually had on the course of the disease cannot 
be answered. It is hoped that all pregnant women unfortunate enough to have subacute 
bacterial endocarditis may be carefully studied by a research group especially interested in 
this problem. Only in this way can we weigh the accumulated evidence and decide on our 
course of treatment in the future. 


RUPTURE OF THE SPLEEN AS A COMPLICATION OF PREGNANCY* 


ELIZABETH CoNFoRTH, M.D., AND JOHN CARANGELO, M.D., LirtLe Rock, ARK. 


(From the Departments of Pathology and Obstetrics, University of Arkansas 
School of Medicine) 


horn ie rupture of the spleen, although reported in other cases, is a rare com- 
plication of pregnancy. Only twenty-two cases are reported in the literature. Because 
of the rarity, the difficulty in diagnosis, and the rapidity of death, most cases of rupture of 
the spleen are not recognized during life and are discovered only at postmortem examination. 
Early in pregnancy, the diagnosis is most often confused with ruptured ectopic pregnancy, 
and later with rupture of the uterus or extensive premature separation of the placenta. 

The following case of rupture of the spleen serves to emphasize the rarity of this 
condition. 

Case History.—The patient was a Negro woman, aged 30 years, gravida vi, para iii, 
who entered the hospital complaining of a severe frontal headache. She stated that for 
the past two months she had had edema of the lower extremities, chronic headache, fainting 
spells, and blurring of vision. A severe nocturia had been present during this time. The 
patient was in her thirty-sixth week of pregnancy. 

The family history was noncontributory. The patient had been followed in the Medical 
Clinie of the Out-patient Department for the last three years, and had been treated for 
hypertensive heart disease. She had received antiluetic treatment intermittently for three 
years. However, for four months previous to admission, she did not receive any therapy. 
She had three children, all delivered spontaneously and without complications. In two sub- 
sequent pregnancies she was hospitalized with the same complaint as on this admission. Both 
resulted in premature stillbirth deliveries. 

Physical Examination.—Temperature 99.8° F.; pulse, 100; respiration, 24; blood pres- 
sure, 230 systolic, 115 diastolic. On ophthalmoscopic examination, there was marked arterio- 
venous compression. There were fine moist rales in the bases of both lungs. The maximum 
impulse was in the fifth interspace in the left anterior axillary line. A soft blowing systolic 
murmur was heard in the mitral area, transmitted to the axilla; and over the pulmonic re- 
gion, transmitted to the neck. The rhythm was regular, rate 100. Abdominal examination 
revealed cephalic presentation with the occiput to the right. The fetal heart tones were heard 
in the right lower quadrant. The heart rate was 140. The height of the fundus was 26 
em. There was moderate diastasis recti. On rectal examination, the cervix was thick, un- 
effaced, and about 1 em. dilated. There was 1 plus pitting edema of the lower extremities. 

Laboratory Examination.—Urine showed a trace of albumin on several occasions but 
no casts. Hemoglobin was 10 gm. per 100 ¢.c.; white blood count, 17,200; red blood count, 
3.45 million. Nonprotein nitrogen, 28 mg. per cent; uric acid, 4.68 mg. per cent; creatinine 
1.58 mg. per cent. 

Course in Hospital.—The patient was placed on a regime consisting of 20 per cent 
glucose, and 10 per cent magnesium sulfate intravenously, sodium luminal for sedation, and 
strict bed rest. Under this routine the patient improved considerably. The edema of the 
extremities and the rales in the lungs disappeared. The blood pressure progressively de- 
creased from 250 systolic to 140, and from 115 diastolic to 110. After one week, the 
patient’s condition was greatly improved and she was permitted to sit up in a chair. 

Approximately seventeen days after admission to the hospital the patient awakened 
at 5:00 A.M. screaming with pain. Examination at this time revealed moderate tenderness 

of the epigastrium but no spasm or rigidity. The blood pressure could not be obtained. 
The pulse was rapid and thready. Fetal heart tones were inaudible. The patient was given 


*Research paper 581, Journal Series, University of Arkansas. 
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intravenous fluids, caffeine, and whole blood transfusions. The blood pressure rose to 90 
systolic and 70 diastolic.. Approximately one hour after onset of the acute pain, there 
was some distention of the upper abdomen and a definite fluid wave, and shifting dullness 
could be elicited. 

A diagnosis of internal abdominal hemorrhage was made, and the patient was prepared 
for operation. However, before surgery could be performed, death occurred, seven hours 
following the onset of the severe abdominal pain. 

Autopsy Report.—The chief pathologic findings in the case were in the abdominal 
cavity and in the heart. Approximately 1,500 c.c. of fresh blood and clots were present 
in the abdominal cavity. The spleen was surrounded by clotted blood, and it had an 
irregular tear 5.0 cm. in length on the anterior surface 1 cm. below the tip of the upper 
pole. The spleen weighed 410 grams. It was very soft and friable and reddish-purple in 
color. There was no evidence of an inflammatory reaction at the margin of the laceration. 
The pulp was extremely hemorrhagic. The lumen of the splenic vein was completely filled 
with a thrombus extending from the superior mesenteric vein to the hilus of the spleen. 
The splenic artery was patent grossly, however, on microscopic examination of the smaller 
branches at the hilus; it had a thrombus which was attached to the vessel wall. 

The liver weighed 2,010 grams. It was softer in consistency than normal. Multiple 
delicate fibrous adhesions were present between the liver and diaphragm. 

A well-developed, well-preserved fetus of approximately eight months gestation was 
present in the uterus. Myomata 1 to 2 em. in diameter were present in the uterine wall. 

The heart weighed 490 grams. The wall of the left ventricle measured 3 em. and 
the right 4 mm. in thickness. The margin of the mitral valve was slightly thickened, and 
nodular and the chordae tendinae were slightly shorter than normal. The right ventricle 
was moderately dilated. 

The kidneys were normal grossly. The basement membrane in a few of the glomeruli 
was slightly thickened. Only one arteriole was found with an abnormally thick wall. 


Discussion 


Shannon,! in 1940, collected from the literature twenty-one cases of spontaneous rupture 
of the spleen complicating pregnancy and added one of his own. Over 50 per cent of 
these cases have a history of trauma. There were six cases of rupture of an aneurysm 
of the splenic artery. No cases of splenic rupture have been reported since 1940. Throm- 
bosis of the splenic vein has not been reported in any of the twenty-two cases of rupture 
of the spleen. ' 

Thrombosis of the splenic vein is comparatively uncommon, except when it is asso- 
ciated with cirrhosis of the liver. Inflammatory lesions, such as ulcers of the stomach, 
pancreatitis, compression by tumors, twist of the pedicle of the spleen, are some of the 
etiological processes associated with splenic thrombosis. None of these was observed in 
this patient. 

An increase in the volume of the spleen is known to follow periods of rest. It has 
been shown by several investigators?-+ that sodium amytal, pentobarbital sodium, and 
pentothal sodium may produce enlargement of the spleen which persists for several hours 
after the administration of the drugs. The systolic blood pressure of the patient being 
discussed decreased from 230 to 140 under therapy. The reduction of blood pressure and 
the stasis resulting from barbiturates would favor thrombosis of the splenic vein. The 
pressure of the uterus upward would tend also to aid the process of congestion. Although 
the patient was serologically posiiive, there was no histologic evidence of syphilis, and 
syphilis is not believed to have played any part in the pathology found. The findings in 
this case suggest that stasis may have contributed to thrombosis of the splenic vein. 
Brines,5 in a review of cases of rupture of the spleen in nonpregnant individuals, cites a 
case reported by Pringle in the Irish Journal of Medical Science in which antemortem 
thrombosis of the splenic artery and tubereulous splenitis were found. 
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Summary 
A case of thrombosis of the splenic vessels with rupture of the spleen occurring during 
late pregnancy is reported. Only twenty-two other cases of splenic rupture occurring as 
a complication of pregnancy have been reported. The pathogenesis of this lesion is briefly 


discussed. 
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American Obstetric Services 


THE JOHNS HOPKINS HOSPITAL 
Baltimore, Maryland 


HE history of the Johns Hopkins Obstetrical Service spans half a century. 

At the time of its inception in 1895, prenatal care was unknown; the modern 
sphygmomanometer was yet to be invented and, since blood groups had not 
been discovered, transfusion was for the future. Furthermore, the vast ma- 
jority of pregnant women did not enter a hospital for delivery—that was a 
fate reserved for the prostitute and the homeless poor. 

When the Johns Hopkins Hospital opened its doors, May 16, 1889, no beds 
were allotted to maternity cases and no provisions were made for a home de- 
livery service. Despite this, a few days later Dr. Howard A. Kelly was ap- 
pointed Gynecologist and Obstetrician-in-Chief to the Hospital. No attempt 
was made to organize an obstetric service until the opening of the Medieal 
School forced the issue several years later. Then the responsibility of initiat- 
ing and administering an obstetric service was delegated by Dr. Kelly to a 
29-year-old member of his gynecologic staff, John Whitridge Williams. 

The home delivery service was begun eighteen months before the indoor 
hospital service. The first home delivery was the spontaneous birth of a white 
female infant on January 1, 1895; the mother’s eighth child. The second pa- 
tient was a severe cardiae who was phlebotomized and digitalized in her home 
by Dr. Williams, with Dr. Thayer, later destined to be a distinguished internist, 
as consultant. Contrary to modern practice, Dr. Williams induced labor with 
a silk bougie to relieve the patient’s cardiae distress. Thirty-eight women 
were delivered in their homes the first year, and one hundred and twenty-five 
the second. 

The first obstetric admission to the Hospital was on June 18, 1896, although 
the patient did not deliver until two months later. She was an unmarried 
Negro woman who was granted board and shelter in return for the service of 
allowing staff and students to practice palpation upon her. In the meantime, 
the second patient admitted delivered before her, July 29, 1896. She was also 
an unmarried Negro woman, as were all the hospital obstetric patients for 
several months. Even on this unhurried obstetric service (there were only 
sixteen deliveries in 1896) ‘‘B.O.A.’s’’* occurred, as the third case history 
coneisely states: ‘‘with two hard pains child was born. Delivered by head 
nurse as Dr. Dobbin was not on the ward.’’ The first death occurred in the 
ninth patient who was admitted semicomatose with far-advanced nephritis. 
In many respects her treatment and study sounded quite modern; in other 
respects like the half century ago that it was. The patient was placed on a 


*Born on arrival. 
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milk diet, given cream of tartar water, and infusion of digitalis. Since there 
was no improvement, a hot bath twice a day was prescribed. Delivery oc- 
curred, but still no improvement, so she was given subpectoral salt, jalap as 
a purge, hot packs, and pilocarpine hypodermically. Despite therapy, she died 
in uremia six weeks post partum. Of course, the history contains no mention of 
blood pressure readings, blood chemical studies, or kidney function tests. Fre- 
quently, the obstetrics practiced in the Clinic during these early years was 
extremely radical as judged by modern standards. Thus, many a history 
attests the fact that a favorite method of treating both eclampsia and placenta 
previa prior to 1910 was immediate and rapid manual dilatation of the cervix, 
version, and extraction. 

Dr. Kelly recommended to the medical faculty as early as 1896 that Dr. 
Williams be made Professor of Obstetrics, but they did not accept the recom- 
mendation. Perhaps they thought Dr. Williams too young. At all events, 
when he was 33 years of age, in 1899, the Chairs of Gynecology and Obstetrics 
were divoreed, and J. Whitridge Williams became Professor of Obstetries in 
the University and Obstetrician-in-Chief to the Hospital, positions which he 
held with great eminence until his death in 1931. 

Until 1923, the Department worked under the serious but not insuperable 
handicap of totally inadequate, makeshift quarters, consisting of two-thirds of 
the building originally designed for the general isolation ward of the Hospital. 
The bed capacity was very limited, and beds for private obstetric patients were 
nonexistent. There were only two small delivery rooms, all laparotomies being 
performed in the gynecologic operating room. Laboratory space was.cramped. 

In 1923, through the generosity of Luey Wortham James, supplemented 
by funds from the General Education Board, a new building was erected. The 
architectural possibilities were somewhat circumscribed through the fact that 
it was necessary to construct it upon the site of two of the original buildings 
of the Hospital, which were so well built that it was deemed economical and 
expedient to utilize their foundations and even part of their walls. This new 
building, in the spirit of the old ‘‘ Frauenklinik,’’ housed both the Departments 
of Obstetrics and Gynecology, though they long remained entirely separate 
clinical, administrative, and scientific units. 

The Woman’s Clini¢ is a fireproof red brick, six-story structure which 
quite obviously was built with utility as the chief cornerstone. The sixth floor 
houses the gynecologic operating rooms and a bacteriologie laboratory used 
jointly by the two services, obstetrics and gynecology. On the fifth floor are 
the labor, delivery, and obstetric operating rooms. The fourth floor has eleven 
rooms and fifteen cubicles for private patients. These beds are shared by the 
two departments. In addition to a nursery, the fourth floor has laboratories 
and offices for the obsetric staff. Here there is a pathologie laboratory, where 
one could always find Dr. Williams in his vest and shirt sleeves, reaming and 
smoking a very strong pipe. In addition, there are chemical laboratories, 
photographie rooms, and animal quarters with space for endocrine research. 
One room is devoted to the stereoscopic equipment used in x-ray pelvimetry. 
The third floor is divided equally between obstetrics and gynecology for the 
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care of white ward patients, the west half being occupied by obstetrics, the 
east half by gynecology. On the obstetric side there are single rooms and two 
eight-bed wards with a total bed capacity of twenty-eight. The second floor, 
entirely given over to Negro patients, is simply a duplicate of the third. These 
two floors each have a main nursery with several small side rooms for isolation. 
The nurseries have large modern incubators. The first floor is devoted to the 
offices of the professors of obstetrics and gynecology, and to those of the head 
nurses. In addition, there is a large classroom whose walls are covered with 
the pictures of more than fifty of the medical worthies who transformed mid- 
wifery into the science of obstetrics. A very complete obstetric museum con- 
tains several hundred gross pathologie specimens, real and modeled pelves, as 
well as an historical collection of obstetric instruments. 


- 


4 


Fig. 1.—Woman’s Clinic, Johns Hopkins Hospital. 


The Williams Obstetrical Library occupies a large room on the main hos- 
pital corridor. It contains several thousand volumes very carefully chosen. 
Among these we find complete files of the outstanding medical journals of the 
English, German, and French languages. The important textbooks and vol- 
umes on special obstetric and gynecologic subjects are on its shelves. Many 
books on medical historical subjects are to be found. A three-quarter portrait 
of Dr. Williams by the late Thomas Corner dominates the room. 


Dr. Williams and his staff published a number of studies on all phases of 
obstetrics. Dr. J. Morris Slemans in the ‘‘ Academie Aspects and Bibliography 
of John Whitridge Williams’’ lists 137 publications by Dr. Williams over a 
period of forty-two years. His main interests were contracted pelves, obstetric 
pathology, and obstetric teaching. Yet he wrote on many other topics such 
as syphilis in pregnancy, induction of labor, premature separation, pernicious 
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vomiting, prenatal care, sterilization, the toxemias, ete. Many of his associ- 
ates, during the thirty-two years he occupied the professorial chair, contributed 
to the literature. They wrote on bacteriologic, chemical, historical, and clin- 
ical topics—among these we may mention: Welch bacillus puerperal infection, 
the normal and pathologie flora of the vagina, blood chemistry and the tox- 
emias, arsenic in the placenta of the woman treated for syphilis during preg- 
naney, apnea and asphyxia neonatorum, and their relation to the inhalation 
anesthetics, the history of cesarean section, the imaginary accouchement by 
Ambroise Paré of a great sixteenth century French lady, induction of labor, 
postpartum hemorrhage, syphilis, ete. Following Dr. Williams’ death in 1931, 
Dr. John M. Bergland was appointed acting professor until the present pro- 
fessor of obstetrics, Dr. Nicholson J. Eastman, was appointed in 1935. Dr. 
Eastman had been a member of Dr. Williams’ staff from 1928-1931, before he 
went to Peiping as Professor of Obstetrics and Gynecology at the Rockefeller 
School there. 


Since Dr. Eastman assumed the Professorship of Obstetries, and Dr. Te 
Linde the Professorship of Gynecology, the two departments have become 
closely integrated. Thus, an internship on either service includes periods spent 
in both departments; similarly, in the higher brackets of the house staff this 
interchange is continued with the result that a man going through to the resi- 
dency in either department receives thorough training, including major oper- 
ating responsibility, in both fields. Likewise, the laboratories have been unified 
and much of the research in the clinic is carried out and published jointly by 
the two departments. Although investigative work was greatly curtailed 
because of the war, recent publications have included studies on vitamin K, 
sodium pentothal, contraception, the toxemias of pregnancy, twinning, rupture 
of the uterus, pregnanediol excretion, prolan assay, sperm physiology, ete. 


Clinical research has been greatly facilitated by the use of the punch ecard. 
From the beginning of the clinie until January, 1936, all obstetric histories, 
both home and hospital, have been coded and transferred to a 40-column ecard. 
Since 1936 an 80-column card has been used. A full-time technician is em- 
ployed in the coding, punching, and sorting of the obstetric histories. By now 
this represents a mass of clinical material. From the inception of the outside 
obstetric service in 1895 to its abandonment in 1940, there were 17,309 term 
and premature deliveries. From 1896 to 1945 there have been 39,343 hospital 
deliveries, so that 56,552 deliveries have been placed on punch ecards up to 
January 1, 1945. At present, between 1,800 and 2,000 women are being de- 
livered in the hospital annually, three-fourths being clinic patients. 

The Hopkins is fortunate in that its ward service is equally divided nu- 
merically between white and Negro patients, for the latter group presents 
exaggerated pathologic obstetric states which are much less frequently found 
in the white. Rachitie pelves, uterine fibroids, syphilis, and chronie hyperten- 
sive arteriolar disease are far more common and more marked in the Negro 
woman. The obstetric pathology is further increased through referrals to the 
Hopkins from nineteen State Health Department Clinies scattered throughout 
the length and breadth of Maryland. These clinies are conducted by local 
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physicians, health officers, or well-trained nurse midwives, and are visited 
monthly by a consulting senior staff member of the obstetric department. The 
abnormal eases are sorted out and referred to the Hopkins for observation, 


treatment, or delivery. 

Emphasis is laid on postgraduate as well as undergraduate teaching. 
Staff rounds are held on Monday afternoon from two until three-thirty. At 
this time three or four eases, selected because of unusual interest, are pre- 
sented by the resident staff and then discussed by the professor and other 
members of the senior staff. These rounds are also attended by obstetricians 
of the community, graduate nurses and medical students. One morning a week 
the Professors of Obstetrics and Pediatrics with their staffs make joint nursery 
rounds. On one afternoon, a dispensary consultation clinic is held. The pre- 
natal clinie is conducted entirely by the house staff, but each week they select 
complicated and puzzling cases to present to the senior staff for discussion 
and guidance. Each Saturday morning at ten o’clock, the professor and staff 
make bedside rounds on every ward patient. 

The undergraduate teaching in obstetrics is done in the second and third 
years of the medical school. During the final quarter of the second year the 
students receive ten introductory talks on obstetrics. Throughout the whole 
third year one hour a week is devoted to a lecture on either obstetrics or 
gynecology. For one full quarter of the third year, approximately eight 
weeks, the student devotes almost full time to obstetrics. Obstetric lectures, 
conferences, and ward rounds are held daily throughout the morning. In 
order to inerease the mass of pathologic material, one of the rounds is con- 
ducted on the wards of the adjacent Sinai Hospital. In addition to classes, 
the students serve on the wards and in the delivery rooms. They conduct 
deliveries under rigid supervision and serub for operations. Each ward ad- 
mission is assigned to students in rotation, and the patients remain their re- 
sponsibility until discharged. Students attend the prenatal clinic in small 
groups to learn palpation and pelvimetry. In addition manikin sessions are 
held two hours a week. This plan of concentrated obstetrics provides the 
students with the opportunity of attending small classes, fifteen to twenty 
each quarter, which compensates for the greatly increased burden it places upon 
the teaching staff; for the same curriculum must be repeated four times during 
the course of one academic year. 

The house staff in obstetrics consists of five interns, three assistant resi- 
dents, and one resident. The interns first serve in obstetrics and then in gyne- 
cology, the gynecologic interns replacing them in obstetrics. Two of the in- 
terns are usually chosen to remain as assistant residents, and one of them 
finally elevated to the residency. During his five years of training, the ob- 
stetric resident has: a six months’ internship in obstetries and the same period 
of internship in gynecology; a one-year assistant residency in obstetrics at 
Hopkins and usually one year at the Boston Lying-In Hospital, part of the 
period as a member of Dr. Irving’s house staff, and part with Dr. Hertig in 
his obstetric pathology laboratory. During his fourth year the man serves as 
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first assistant resident in gynecology at Hopkins, and during his fifth year he 
is the obstetric¢ resident. 

The senior staff is composed of full- and part-time members. The full- 
time members have sole supervision over the ward service and do the large 
bulk of the teaching. The part-time members conduct special] clinies, and carry 
out a portion of the teaching. The private beds are shared by the full-time 
and part-time staffs, almost all of whom are previous Hopkins residents, ac- 
tively engaged in teaching at their Alma Mater. 

The postwar plans for the Department are still uncertain; however, it is 
hoped that it may rebuild and enlarge its physical plant. The full-time staff 
has been depleted by the war, but as soon as possible it will be restored to its 
normal complement. 

ALAN F. GuTTMACHER. 


Correspondence 


Pitocin Versus Ergot 
To the Editor: 

May I draw your attention to a recent article in THE AMERICAN JOURNAL OF OBSTETRICS 
AND GYNECOLOGY by Dr. Leff, of New York? (June, 1945.) He has observed that there is 
distinct difference in the action upon uterine muscle of pituitrin and ergot preparations. 
Briefly, he states that pituitrin, acting physiologically, causes both contraction and retraction 
of the muscle fibers, leaving the organ in its ideal state following such injection. He points 
out that, on the other hand, the administration of ergot is followed by powerful uterine 
contraction but that retraction of the muscle is often absent, and feels that, when this is true, 
the contracted muscle is prevented from retracting. He feels that the use of ergot, before 
such permanent shortening has occurred, is unphysiologic and may be followed within an 
hour or two by hemorrhage. He recommends that pituitrin be given following the placenta, 
and ergot withheld until retraction has occurred, controlling any bleeding in the meantime 
by bimanual compression. 

I wish to describe another method of giving the oxytocic drugs, which apparently does 
not conflict with this view. I refer to the intravenous injection of pitocin. In small doses, 
one or two units, this drug has been used in emergencies intravenously for many years with 
no ill effects. I first began using it routinely in 1940, after communications with the manu- 
facturers had convinced me that it was safe in such a dose, well diluted. A 10 per cent solu- 
tion is used, injecting 1 ¢.c. of the diluted drug. It can be injected directly by the use of a 
tuberculin syringe, being diluted by the repeated withdrawal of blood during the injection, 
but it is more convenient to prepare 10 c¢.c. in a sterile rubber stoppered bottle, using 1 c.c. 
of pitocin and diluting up to 10 c.c. with saline. One c¢.c. of this mixture can then be used. 

Upon injection there is a dramatic contraction and retraction, usually within 20 to 30 
seconds. This is followed by further rhythmic contractions and further retraction. In no 
ease has there occurred any late bleeding, as seen with ergot preparations. 

During the past several months this preparation has been used with the delivery of the 
baby, as recommended for ergotrate, by Davis and his associates of Chicago. In every in- 
stance, immediate separation of the placenta has occurred, with easy expulsion of the placenta 
by simple expression, in an almost bloodless manner. No case of incarcerated placenta has 
been encountered. 

It would seem that the use of 10 per cent pitocin, the dose suggested, is more 
physiologic than ergot for the following reasons: 

1. It promotes retractions of uterine muscle and is followed by normal rhythmie con- 
tractions, and is therefore merely an accentuation of the norma! physiology. 

2. If incarceration did occur, correction should be easy, because of its short action, as 
compared with longer acting ergot preparations. 

If the use of 10 per cent pitocin intravenously becomes an accepted procedure, the manu- 
facturers of the drug will doubtless feel impelled to prepare such solutions, in sterile 1 c.c. 
ampules, ready for instant use. Then we should have an efficient, cheap preparation at our 
disposal. 

J. L. MAcARTHUR, M.D. 
DRUMMOND MEDICAL BUILDING, 
MONTREAL, QUEBEC. 
JANUARY 18, 1946. 


9 


CORRESPONDENCE 439 


Spontaneous Changes in Fetal Presentation 
To the Editor: 
In a recent reply to the question as to the fetus’ changing presentation during pregnancy, 
authorities state that it is not unusual, but seldom has occurred more than twice. (J. A. M. A., 
Dec. 9, 1939, ‘‘ Queries and Minor Notes.’’) 


* 


Fig. 1.—Breech Presentation, Jan. 9, 1945. Fig. 2.—Vertex Presentation, Jan. 23, 1945. 


Fig. 3.—Breech Presentation, Jan. 30, 1945. Fig. 4.—Vertex Presentation, Feb. 2, 1945. 

The following case is presented because of possible interest: The patient was a para ii, 
aged 37 years, white, with a history of previous section, with uneventful recovery, in 1940, for 
cervical dystocia after a thirty-hour labor. Her last period was April 13, 1944, and the patient 
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had some flowing on May 25, 1944. The approximate date was estimated to be Jan. 20, 
1945. During the course of the pregnancy, x-rays were obtained to show that the 
fetus had changed presentation four times without manipulation, on the dates which are 
marked on the photographs. A low cervical cesarean section under spinal anesthesia with 
Madlener sterilization was carried out on Feb. 14, 1945. This date was selected rather than 
Jan. 20, because the baby did not seem quite large enough on abdominal palpation. An 8-pound 
boy with head in left occiput transverse position was extracted with forceps after rotating the 
face forward. The patient made an uneventful recovery. 
Harry M. KIRSCHBAUM, LT. COL., M.C. 

CHIEF OBS. AND GYN. SERVICE, 

PATTERSON FIELD HOSPITAL, FAIRFIELD, OHT0. 

Sept. 20, 1945. 


Vitamin E in the Menopause 
To the Editor: 

I have just seen the article by Dr. Christy in the July issue of the AMERICAN JOURNAL 
OF OBSTETRICS AND GYNECOLOGY, which advocated the use of vitamin ‘‘E’’ for menopausal 
symptoms. There were some omissions in his bibliography, however, which I may be able to 
remedy. 

The use of ‘‘E’’ for this syndrome was first suggested (1) in a paper read before the 
Toronto Academy of Medicine in 1937, reiterated at the vitamin ‘‘E’’ Symposium (2) in 
England in 1939, commented on by Anna Hain (3) in 1944, and again by the writer (4) in 
a letter to the British Medical Journal in that year. It does not seem to be the answer in 
every case, but it does help the majority of such patients, and is at least as valuable as the 
estrogens. There has been insufficient attention paid to the women either not helped or made 
worse by the use of the latter. Vitamin ‘‘E’’ has its role there. It is a great mistake to 
regard the estrogens either as the sole therapeutic agents in the management of the menopause 
or as being therapeutic agents only. They can do harm as well. 

Dr. Christy quotes Mattill on the lack of data, suggesting that ‘‘E’’ has any relation- 
ship to the endocrine system. The evidence that it is anti-estrogenic in nature is considerable, 
however, and we are gradually accumulating further evidence pointing in the same direction. 
As early as eight years ago the writer observed, for example, that women having prolonged 
bleeding and clotting times usually had high blood estrogen levels, and that administering 
vitamin ‘‘E’’ rapidly restored these to normal. In 1941, both Castrodale and associates 
and Tyslowitz and his co-workers published reports to indicate that the administration of 
estrogens to dogs decreased blood platelets until even purpuric levels were attained. The 
latter observed prolonged bleeding times. 

With regard to ‘‘ Habitual Abortion,’’ on which you have published two papers lately, 
by Dr. Quigley and Ingram, I believe that the principal value of vitamin ‘‘E”’’ has is in the 
preconceptional treatment of the sire. 

As vitamin ‘‘E”’’ is so similar in action to progesterone, with the great additional ad- 
vantage of being much cheaper and usable orally, it has a place in treating dysmenorrhea 
and the premature termination of pregnancy which it is too seldom accorded. Its effect upon 
many severe cases of vulvovaginitis, even upon some early leucoplakias, is remarkable, as is its 
influence on defective semen. There are reasons to think that it acts directly on kidney 
tubules, and thus its value in many late pregnancy toxemias may be explained. 

If prophecies weren’t quite out of date, it could be predicted that vitamin ‘‘E’’ would 
prove to be as widely useful as the estrogens, its antagonists. One wonders, for example, what 
its role may prove to be in the prophylaxis and control of fibroids and mammary cancer, if 
either of these are in any sense estrogenic in origin. 

Perhaps I may in closing insist again that what Vitamin ‘‘E’’ can do will never be 
realized by most practitioners until a reliably stable and potent product is generally used. 


E. V. M.D. 
287 QUEEN’s AVENUE, LONDON, ONTARIO. 
JANUARY 14, 1946. 
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Comment by Dr. Christy 
To the Editor: 

I read with interest Dr. Shute’s letter. The additional bibliography referring to my 
article is very informative but was not known to me, and the omission in my references was 
not intentional. 

My reasons and purpose in undertaking this experimental study were stated in my 
article, and I had no previous knowledge or suggestions as to the physiologic role Vitamin E 
might play in menopause. 

As this study progresses I am more and more convinced that while its role in human 
metabolism remains somewhat obscure, Vitamin E has demonstrated its effectiveness in meno- 
pausal therapy, and its chief advantage over estrogens is in the fact that it is well tolerated 
and is free of any stimulative effect on the genital system, even after excessive doses are 
given. 

Curist J. CHristy, M.D. 
663 N. OAK STREET, BUFFALO, N. Y. 
JANUARY 24, 1946. 
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Selected Abstracts 


Labor 


Saltau, W. D.: The Indications for Surgical Induction of Labour, M. J. Australia 2: 424, 
1944, 


The author enumerates a list of conditions in which surgical induction of labor was 
indicated. Over 80 per cent of these cases \,ere for toxemia of pregnancy. The two methods 
used were the rectal tube and artificial rupture of membranes. The latter method is the one 
that is favored. The risk of infection is higher with the rectal tube. Each patient, it is 
pointed out, is an individual case and has to be judged accordingly. Some of the conditions 


for which surgical induction of labor is indicated are mentioned. , 
WILLIAM BERMAN. 


Hayes, W. Ivon: Medicinal Induction of Labor and Induction in Post-Maturity, M. J. 
Australia 2: 421, 1944. 


The author feels that there are only four indications for the induction of labor by 
medical means: 

1. In hypertension, renal toxemia, chronic nephritis, pyelitis and pyelonephritis, medicinal 
induction may be used once, if the head is low and the cervix partly obliterated; otherwise, 
a surgical induction should be used. 

2. If premature rupture of the membranes has occurred, medicinal induction may be 
used once, or repeated but not if disproportion is present. 

3. If the fetus is dead, medicinal induction may be used with stilbestrol. 

4. Medicinal induction may be used as an adjuvant to surgical induction, which may 
be performed during the medicinal treatment or later if the surgical induction appears in- 
effective. 

The author condems the induction of labor for postmaturity. It is felt that induction 
of labor based on dates alone causes a more difficult labor and a higher fetal mortality rate 
than if patients are allowed to enter labor spontaneously. Induction therefore increases 


rather than diminishes the danger associated with it. . 
WILLIAM BERMAN. 


Pregnancy, Diagnosis, Physiology, etc. 


Hunt, A. B.: The Rh Factor in Repeated Abortion and Miscarriage, Proc. Staff Meet., 
Mayo Clin. 20: 26, 1945. 


Over a two-and-one-half-year period, Hunt collected a small series of 25 cases giving 
a primary or secondary history of habitual abortion. The Rh factors were determined in 
this series. In but three instances were the patients Rh negative. 

Eighty-eight per cent of these 25 patients were Rh positive and 12 per cent Rh nega- 
tive. Among the 96 pregnancies only 9 (9.4 per cent) occurred among the Rh-negative 
patients. From this small series of cases, giving past histories of habitual abortion (and 
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Rh tested), the author concludes that the Rh factor, at least in a suggestive small series, is 
not of great importance as a common cause of repeated abortions and miscarriages. Hunt 
states the endocrine deficiencies of function of the pituitary, ovary, thyroid, and testes are 
probably of more importance in habitual abortion than is the Rh factor. There is no indica- 
tion that the author suspected isoimmunization by the blood factors A and B as one of the 


several causes of early fetal death. 
CLAIR E, FOLSOME. 


Livio Martini, Juan: Changes in the Cervical Mucosa During Pregnancy, Bol. Soc. de 
obst. y ginec. 23: 157, 1944. 


The author made a histologic study in 23 cases and found important changes in the 
epithelium, glands, and stroma of the cervical mucosa. 

The epithelium shows proliferation sometimes assuming the aspect of stratified pave- 
ment epithelium. The glandular system presents hyperplasia and hyperfunction. The stroma 
shows increased looseness, edema, plasmacellular infiltration, new vascular formation, conges- 
tion, cavernous aspect, hemorrhagic infiltration, and histoid mobilization. 

The endocervical mucosa is not expelled during labor, as claimed by Stieve whose 
assertion that the mucous plug consists of the entire endocervical mucosa is incorrect. The 
changes in the covering and glandular epithelium may simulate neoplastic lesions and lead to 
grave diagnostic errors. 

Knowledge of the pregnancy changes of the endocervix and their study may mean a 
step toward the solution of the obscure etiological problem of cervical cancer, the incidence 
of which is now positively known to be in direct relation to the number of pregnancies. 


J. P. GREENHILL. 


Pregnancy, Complications, eic. 


Mascaro Porcar, José M.: Varices and Pregnancy. Physiopathogenic Considerations for 
the Prophylaxis of Aseptic Embolism, Toko-ginec. pract. 3: 263, 1944. 


The author states that action against the warning triad of possible thrombosis is al- 
ways necessary at the time of labor. 

Circulatory sluggishness is overcome by early mobilization (immediately after labor) 
of the lower extremities by the method of ‘‘walking in bed.’’ A bottle is placed under 
the soles of the feet of the puerperal woman who then makes it rotate without losing con- 
tact with it. 

To combat the increase in coagulability of the blood a 59 per cent heparin solution 
is given intravenously four times a day immediately after delivery, the doses being 50, 
50, 50, and 100 mg. of the drug. 

No action can be taken against the lesion in the vein, surgical treatment being in- 
advisable in pregnant women because the degree of the lesion which will persist after 
delivery cannot be foreseen. Prophylaxis of toxic factors may prevent endothelial dis- 
turbances, but the principal indication after delivery is to exclude from the circulation the 
veins whose walls may be altered. This is done with a bandage of elastoplast or adhesive 


zine oxide plaster over the varicose areas. 
J. P. GREENHILL. 


Seaberg, S. P.: Report of Case of Osteomyelitis of Sacrum Complicated by Pregnancy, 
West. J. Surg. 52: 517, 1944. 


A patient, aged 18 years, was seen on March 6, 1944, approximately four months preg- 
nant, complaining of pain over the coccyx and sacrum. She was followed through a normal 
pregnancy with occasional complaint of pain in this area. She went into spontaneous labor, 
and upon examination at this time, a hard, apparently bonelike obstruction to the pelvic out- 
let was found. Cesarean section was done, and seven days later an x-ray of the lower spine 
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was done. A clinical diagnosis of osteosarcoma was made, and this was confirmed by the 
x-ray. The patient ran a low-grade temperature which did not respond to penicillin. Four 
weeks after delivery, fluctuating area over the sacrum appeared, which was incised and a 
penrose drain was left in the wound. Five days later the wound was reopened to obtain a 
biopsy, and a large cavity in the sacrum was found and irrigated. Pathologic diagnosis ‘on the 
tissue removed was osteomyelitis. The offending organism was Staphylococcus. 


WILLIAM BICKERS. 


Bump, W. S.: Management of Toxemia in the Last Trimester of Pregnancy, Wisconsin 
M. J. 42: 1037, 1943. 


The management of toxemia in the last trimester should begin as early as possible in 
pregnancy with measures designed to prevent an excessive gain in weight as well as the re- 
tention of water and sodium. The diet should contain an adequate quantity of protein but 
should be low in fat and salt. Under correct management severe pre-eclampsia seldom de- 
velops, and if adequately treated rarely results in eclampsia. When eclampsia does develop, 
treatment should aim at emptying the uterus by the safest means, but only after proper 
medical care. The essential principles involved in the treatment of eclampsia are the pro- 
duction of diuresis and the control of convulsions by proper sedation. The author follows 
very closely the management of toxemias as elaborated by Dieckmann in his book. 


FRANK SPIELMAN, 


Anatomy, Anomalies, etc. 


Dunn, H. G., and Salter, J. G.: Recurrent Anencephaly, J. Obst. & Gynaec. Brit. Emp. 51: 
529, 1944. 


The authors report a case of recurrent anencephaly in fetuses born in two successive 
pregnancies in a woman 29 years of age. The rarity of recurrence of anencephaly is 
pointed out. This particular case occurred in a family that gave a familial history of 
spina bifida. The various etiological factors such as heredity, familial incidence, sex, ma- 
ternal age, and birth order are discussed. The author concludes that the recurrence of 
malformations in siblings, sex, and racial incidence is strongly suggestive of a hereditary 
causation, but only family incidence is real proof. Unfortunately, the evidence for this is 
scanty in anencephaly. There is possibly an hereditary association between anencephaly 
and other congenital malformations, particularly of the nervous system. 

WILLIAM BERMAN. 


Snyder, Laurence H., and Doan, Charles A.: Studies in Human Inheritance, XXV. Is the 
Homozygous Form of Multiple Telangiectasia Lethal?, J. Lab. & Clin. Med. 29: 1211, 
1944. 


The authors present the clinical history and autopsy record of what is probably the 
first recorded instance of the homozygous form of multiple telangiectasia. The family 
history would seem to indicate that there is a semidominant lethal gene associated with 
this condition. Fortunately, all of the grandparents of this infant were available, and one 
maternal and one paternal grandparent revealed multiple telangiectatic areas of the skin. 
Both parents were also afflicted with this condition. The infant had a port wine birthmark 
over the left breast at birth. There was a progressive development of hemangiomas of the 
skin and mucous membranes, and by the twenty-eighth day hemorrhagic manifestations of 
the disease were present. The course was progressively downhill, and death occurred at 2 
months and 18 days of age. Autopsy revealed multiple hemangiomas of the skin, mucous 
membranes, lungs, liver, spleen, kidneys, intestine, and brain. 


Lr. L. M. HELLMAN, MC, USNR 
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Warkany, Joseph: Congenital Malformations Induced by Maternal Nutritional Deficiency, 
J. Pediat. 25: 476, 1944. 


Genetic, infectious, and actinic factors have been proved to be etiological principles 
leading to malformations in mammals, including man. It has been suspected that malnu- 
trition of the embryo can also be considered an etiological factor; but there is little evi- 
dence that maternal malnutrition can interfere with the prenatal development of the fetus. 

The authors, using rats for their experimentation, fed them on a diet deficient in 
vitamin A. The few rats able to terminate pregnancy produced young who were born 
blind, and had deformed eyes. Hale, in 1933, described anophthalmos, cleft palate, acces- 
sory ears, and misplaced kidneys in pigs born of mothers fed on a vitamin A deficient diet. 

Another type of congenital malformation was induced by Warkany, Nelson, and Schraf- 
fenberger in about one-third of female rats that were raised and bred on a rachitogenic 
Steenbock and Black diet which was supplemented by vitamin D to prevent rickets. The 
abnormal young showed chiefly skeletal changes, such as shortness of the mandible, radius, 
ulna, tibia, and fibula, and cleft palate. These deformities, though occurring in various 
degrees and in different combinations, conform to a definite pattern. 

These experiments prove that maternal dietary deficiencies in the rat can induce con- 
genital malformations in the offspring. It remains to be seen if this holds true for con- 
genital defects in man. 

JAMES P. Marr. 


Cancer, Malignancies 


Peralto Ramos, A., Peralto Ramos, A. G., and Fortunato Albertelli, J.: Cancer of the 
Cervical Stump, Obst. y ginec. latino-am. 2: 517, 1944. 


The authors observed four cases of cancer of the cervical stump at intervals varying 
from 2% to 33 years since the time of operation. In spite of this, they believe that total 
hysterectomy is a much more formidable operation than the supravaginal one, hence they 
are not in favor of total hysterectomy as a routine procedure. The chief prophylactic 
against cancer of the cervical stump in the opinion of the authors is the colposcope. 

The prognosis in cases of cancer of the cervical stump is bad. The authors prefer 
combined radium and x-ray treatments rather than operation. 

J. P. GREENHILL. 


Saphir, Otto, and Lackner, Julius E.: Adenocarcinoma With Clear Cells (Hypernephroid) 
of the Ovary, Surg., Gynec. & Obst. 79: 539, 1944. 


Two yellow tumors of the ovary occurring in women of 46 years and 60 years, respec- 
tively, are described. These tumors were histologically malignant, and were made up of 
circumscribed areas of clear cells. They did not have any masculinizing effect, and were 
thus differentiated from luteinized granulosa-cell tumors. Similar new growths have been 
called hypernephroma of the ovary. It is also possible that some of these tumors have 
been included in the mesonephroma group. It is the opinion of the authors that, because 
of the resemblance between these tumors of the ovary and those occurring in the kidney, 
they should be designated as adenocarcinoma with clear cells or hypernephroid carcinoma, 
The lack of glomerular or tubule-like structure serves to differentiate them from meso- 
nephroma. 

Lr. L. M. HELLMAN, MC, USNR 


Johnson, J. R., and Dockerty, M. B.: Bilateral Brenner Tumors of the Ovaries: Report 
e of a Case, Proceedings of the Staff Meetings of the Mayo Clinic 20: 120, 1945. 


The authors present briefly the clinical and pathologic features of the Brenner type 
of ovarian tumor. Brenner tumors constitute about 2 per cent of all solid tumors of the 
ovary. All of the twenty cases, except the case herein reported, encountered at the Mayo 
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Clinic (1905 to 1942) were unilateral. This case of bilateral Brenner tumor is the fourteenth 
one to be reported, which denotes its extreme rarity clinically. There are no signs and 
symptoms which are pathognomonic of a Brenner tumor; microscopically, the chief danger 
is in mistaking Brenner tumor for epithelioma, primary or metastatic. 


HarveY B. MATTHEWS. 


Gynecologic Operations 


Da Costa, C. C.: Hysterectomy, With Conservation of Menstruation, Obst. y ginec. latino- 
am. 2: 589, 1944. 


The author maintains that removal of the uterus does not result in degeneration of 
the ovaries in laboratory animals. Women who have had their uterus removed frequently 
continue to have ovarian function, as demonstrated by the persistence of menstrual crises, 
the finding of estrogen in the circulation, and the occurrence of pregnancy in the stump 
of an extirpated uterus. Therefore, whenever the author removes the uterus, he trans- 
plants two pieces of endometrium in the cervical canal. In his series of 19 cases, 14 women 
menstruated after operation and 5 did not. Of the 14 women who menstruated, 13 had no 
symptoms of the menopause, but among the 5 women who had amenorrhea, 4 had meno- 


pausal disturbances. 
J. P. GREENHILL. 


Peralta Ramos, A. G., and Gramajo, G.: Immediate and Late Results of the Wertheim- 
Schauta Operation, Obst. y ginec. latino-am. 2: 766, 1944. 


The authors are opposed to the correction of prolapse of the uterus and retroflexion 
of the uterus by means of abdominal operations. They favor a modified Wertheim-Schauta 
interposition operation for such eases. In a series of 28 cases, 14 were followed up. Three 
women were found to have a return of the prolapse. The chief indication for the Wertheim- 
Schauta operation is a second degree prolapse with large cystocele and urinary incontinence. 
The risks of the operation are slight, and it can readily be performed entirely under local 


anesthesia. 
J. P. GREENHILL. 


Roberts, Maiben: An Analysis of 90 Cases of Transplantation of the Ureters for Obstetric 
Vesicovaginal Fistula, J. Obstet. & Gynaec. Brit. Emp. 51: 519, 1944. 


The author reports a series of 90 cases of obstetric vesicovaginal fistula treated by 
ureterocolic anastomosis with an operative mortality of 14.4 per cent. The technique of 
the transplantation is discussed. The author prefers the transplantation of one ureter at 
a time by the simplest possible method. Special postoperative precautions and complica- 
tions are mentioned. 


WILLIAM BERMAN. 
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